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RUSSIAN INDUSTRIAL OUTPUT 
1913= 100 


Russia doubles its industry in five 
years; now rivals Europe. But food 
problem causes trouble.—p19 


Bold engineering design and 
methods raise concrete arch 
bridge. It is part of Venezuelan 
highway.—p30 
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G. E. turns tide on 
Sp VENEZUELAN 
~~ FLOOD-- 


A rain-fed flood roars down a 
Venezuelan mountain-side. In minutes, 
a wall of mud and water thunders 
toward the Arrecifes power station 
«..cutting off power to homes and 
factories. Generating equipment 
fleods, fills with mud and debris. 
Equipment scatters. 


Then... word flashes to General 
Electric offices in Caracas. Service 
engineers and technicians fly to 
Arrecifes from Caracas and New York 
.+.survey the damage... plans 

are made for quick repair... 

work begins. 


And the near-impossible is achieved. 
In just 38 days the power company’s 
(La Electricidad de Caracas) 
engineers and technicians complete 
the work... Switches are thrown... 
Equipment hums... power 

goes back on the line! 


G-E offices girdle the globe, stand 
ready to help you with every 





electrical requirement. 
1A-62-21-E 








Reconstruction of the Gutenberg Press 


Photo, courtesy Gutenberg Museum, Mainz, Germany 


Recording man’s achievements... 


through printing and petroleum 


Printing links the civilized world, record- 
ing the past and paving the way for the 
future. Every step of progress has been 
made possible through printing and print- 
ing ink—and petroleum is the raw material 
that accounts for more than half the world’s 
ink production. 

In the form of lubricants and greases, 
petroleum assures the maintenance of all 
printing equipment. And solvents, derived 
from petroleum, are also needed to clean 
type faces and printing rolls. 

With these and many other petroleum 
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products ESSO makes countless contribu- 
tions to the advancement of the graphic 
arts—contributions that enlarge our activi- 
ties and improve our standard of living. 


PETROLEUM HELPS 
TO BUILD A BETTER LIFE 








FOOD MACHINERY 
AND CHEMICAL 
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Sterilizing equip 
food products. 


t for d 


Corn, pea and tomato prepara- 
tion and processing equip t. 





The FMC Trademark — o Warranty of 
Worth—identifies a broad and diversified 
line of food preparation and processing 
equipment; assurance of Extra quality, 
values and expert workmanship. 


Trade Mark tstios 
NIAGARA AGRICULTURAL CHEMICALS 


eee 
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PEERLESS INDUSTRIAL PUMPS 


High speed, accurate fillers for 
cans, jars, and cartons. 


Fresh fruit and vegetable 
packing house equipment. 


Fruit and vegetable preparation 


Complete can handling, label- 
ing ond casing equipment. 


FOOD MACHINERY AND CHEMICAL 


CORPORATION 
Executive Offices: SAN JOSE 6, CALIFORNIA, U.S.A 


FMC PACKAGING EQUIPMENT JOHN BEAN SPRAYERS 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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For Greater Output 
BETTER WORK 


Add MODERN LIGHTING to your Staff 


When employees see better, they 


you how modern, money-saving light- 


work better . . . produce more with ing can benefit your office. See him 


fewer errors. That’s a fact General 
Electric lighting experience and re- 
search is proving daily in offices 
everywhere. 


These years of lighting research 
and experience are at your service 


soon. Ask for the FREE booklet: 


“22 Office and Drafting-Room 
Lighting Solutions” 
Or write International General Elec- 
tric Co., Lamp & Lighting Div., 570 
Lexington Ave., New York 22,N. Y., 


U.S.A. FL-52-3 


You Can Put Your Confidence In— 


GENERAL @@ ELECTRIC 
—U.S.A.— Qx 0» 


—e Ot 
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when your G-E representative shows 























FOR POWER AND PROCESS PLANTS... 
FOR MARINE SERVICE, If you are seriously 


concerned with the safe sealing of fluids at high pressures 
and high temperatures, consider these facts about the Flex- 
itallic Spiral-Wound Gasket. Remarkable resilience makes 
flanged joints effective despite thermal shocks, vibration or 
line strain. For all pressure/temperature ranges from vacu- 
um to 4000 lbs., from extreme sub-zero to 2000°F. For all 
standard joint assemblies. Write us your requirements. Ask 
for General Catalog and bulletin on Teflon-filled Gaskets, 
Flexitallic Gasket Co., 942 8th St., Camden 2, N.J., U.S.A, 








SPIRAL-WOUND GASKETS. 
FOR : PIPE. hen PRESSURE VESSELS AND PROCESS EQUIPMENT 
ms 5 *Not all spiral-wound gaskets are Flexitallic. Look for the name FLEX 


ITALLIC stamped into the metal spiral of every genuine Flexitalli: 
Gasket. Look for Flexitallic Blue in gaskets with asbestos filler 
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The trend is to more stampings 


witH 4//€¢ PRESSES... 


1200 14-gauge drip pans are drawn and formed daily in this 
Bliss press which has a 400-ton blankholder pressure and 200-ton 


plunger capacity. 


Versatile Bliss Hydro-Dynamic 
Allows Unusual Metal Design 


A new 600.ton Bliss double-actlon Hydro-Dynamic prese 
helps Carrier Corporation produce nice-to-look-at but tough- 
toemake contours for its line of air conditioners. 

Carrier's Vice President of Manufacturing reported that, 
“By varying ram, blankholder and cushion pressures and 
the draw cycle, we have been able to complete difficult draw- 
ing operations with sharp corners and small radii at the 
bottom...Actually, the press has exceeded our expectations.” 

Top performance? Of course—but it’s all a matter of pick- 
ing the proper press. It’s what Bliss engiaeers mean by “the 
right press for the job’’ 


E. W. BLISS COMPANY, CANTON, OHIO 
E. W. Bliss (England) Ltd., Derby, England 
E. W. Bliss Company (Paris), St. Quen sur Seine, France 
PRESSES, ROLLING MILLS, SPECIAL MACHINERY 
Branch offices in Chicago, Cleveland, Dayton, Detroit, Indicnapolis, New Meven, 
New York, Philedelphia, Rochester, Toledo, and Toronto, Concde. West Coast Repro 


gentatives: Moore Machinery Co., Los Angeles ond Son Francisco; Stor Machinery Co., 
Seettic. Other deolers in United Stotes cities and throughout the world 


Hard-to-make contours in this center-section stamp- 
ing jor a Weathermaker are drawn from 20-gauge 
steel at the rate of 1800 daily. 


f 


Top panel for window-model Room Air Conditioner 
has intricate contours, sharp corners and bottom 
radii. Yet Carrier was able to produce them at the 
rate of 1200 per eight-hour shift. 


ON YOUR 
PRESS 1S MORE THAN A NAME 
oo IT’S A GUARANTEE! 





From the natural wealth 


of Canada eee 


DOMAL it MAGNESIUM 


MAGNESIUM METAL 


IN THE WORLD 





From Canada’s vast mineral _re- 
sources comes the Dolomite ore . 
From Canada’s rushing rivers comes 
the essential electrical energy .. . 
From the combination of these with 
highly developed technical skills 
comes the highest purity Magnesium 
Metal in the world ... 


DOMAL high purity MAGNESIUM 


PLEASE ADDRESS ENQUIRIES TO SALES DEPT, 


5 ) DOMINION WAS eS UY prep 
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Modern Packages sserranse sold in 5 eee 


presents one or more advantages to 


the buyer. It provides an attractive, 
made of plastic substantial container, a display case for 
the product, and a container that can 


Display often be used over and over. In addition, 


manufacturers value the added sales 
appeal provided by packages made with 


a nd Protect Monsanto —— and plastics. 
CUD AID DIM 
ALAA SNORT 


~~ ‘ ps) abe 
@ we?) S An unlimited range of colors 
| 











in plastic products—from 





sparkling transparent, through 

delicate pastels, to rich opaques 
is achieved through the use 

Customers get a full, «!car view of Lustrex, * Monsanto styrene 

of all the color, freshness and molding compound. 

eye-appeal of packaged prod- 

ucts when they are contained 

in Vuepak,* Monsanto rigid, 

transparent cellulose acetate. 





For making stainproof, water- 
Low-cost bottle caps in be proof, dustproof containers, 
rich, deep-toned colors i coverings and re-use packages, 
are made of Monsanto U Monsanto supplies a tough, 
Resinox,* a phenolic Pre flexible vinyl film trade-named 


thermosetting molding if > Ultron. * 
powder. 


* Trade-mark registered. 


MONSANTO CHEMICAL company, St. Louis 4, Missouri, U.S. A: 
MONSANTO CHEMICALS LTD., London 
Monsanto-Atanor, Industrias Quimicas Argentinas, S. A., 
vee Buenos Aires 
Mo NSANTO Monsanto Chemicals (Australia) Ltd., Melbourne 
ene S. A. Ie Lietot’ Moe e ’Plasticos, Sao Paulo, Brazil 
. onsanto Canada ‘ontreal 
CHEMICALS ~ PLAST Monsanto Chemicals of India, Ltd., Bombay 
“ects Monsanto-Kasei Kogyo, K. K., Tokyo, Jppeo 
Monsanto Mexicana, S. A., Mexico, D. 
Representatives in wieciead cities: aie, 


Serving Industry ...Which Serves Mankind 





BUSINESS TRENDS 


U. S. BUSINESSMEN have tentative plans, according to a preliminary 
McGraw-Hill survey covering most large companies, to spend almost as 
much on new plants and equipment in 1953 as in 1952. Manufacturing indus- 
tries will spend somewhat less than in 1952. Non-manufacturing industries 
plan to spend more than last year. 


Manufacturing industries, where the build-up in capacity has been tre- 
mendous and where sharply lower investment has been forecast by many 
people, still have impressive plans for new plants and equipment. 


Businessmen now plan to spend about 8% less than the record-breaking 
$12.8-billion spent in 1952. If they carry through these plans, approximately 
5% more will be spent in 1953 than was spent in 1951. Some of the increase 
in 1953, of course, reflects higher costs. 


Plans of various kinds of manufacturers vary within the total group. The 
largest decline is in the transportation equipment industry—down between 35 
and 40%. This decline reflects the fact that aircraft makers have most of 
their defense facilities in place. 


Steel-industry plans are down 17%. Less spending is also planned by most 
machinery companies and by the automotive industry. But in all these lines, 
1953 plans are close to, or higher than, 1951 expenditures. 


Electrical manufacturing seems to be an exception to the downward trend 
among durable-goods makers. This industry spent less than it planned in 
1952 and expects to spend about 15% more next year. 


Non-durable goods industries show diverse trends in their plans for 1953. 
Oil companies expect to spend around 5% more next year, partly because 
1952 spending fell behind schedule. Food processors have spent more than 
planned in 1952, may spend as much as 7% more in 1953. 





The chemical industry is actually planning 13% lower expenditures in 
1953. Expansion in 1952 has been so large that, even with some further 
growth in chemical markets, there will be no need to add new capacity at 
such a pace. Rayon companies are cutting expenditures sharply while makers 
of industrial chemicals plan to cut back spending less than 10%. 


Textile manufacturers started cutting back their capital expenditures in 
1952 and will spend less again next year—about 15%. The evident over- 
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BUSINESS TRENDS (Continued) 


capacity of the industry and a fairly severe squeeze on profits stand in the 
way of plans for investment. 


Expansion plans differ widely, not only among different industries but also 
within the same industry. For example, the machinery industry as a whole is 
planning to cut expenditures by about 14%. But in some subdivisions, such 
as office machinery, spending intentions are up. The food group intends to 
spend more, but the canners will probably spend less. 


The biggest companies are keeping up their capital expenditures while 
smaller companies are cutting down. In one industry after another, expendi- 
tures are being held up by heavy spending by industry leaders. 


Many companies reported that a good deal of capital spending may be 
postponed beyond 1953 if manufacturers’ sales fall off. This would probably 
mean stretching out projects, rather than abandoning them. 


Non-manufacturing industries are expected to increase their spending in 
1953. Private electric utilities may raise expenditures from $2.6-billion in 
1952 to $3.0-billion in 1953. Large increases are also anticipated by gas 
utilities. Expenditures in 1952 were held down by materials shortages. 


Commercial construction also has been held back by steel shortages and, 
until a short time ago, by credit restrictions. Many concerns with building 
plans now expect to get construction going in 1953. Total investment by 
commercial business could easily increase 5% over 1952. 


Railroads are planning lower capital expenditures in 1953. Some of their 
programs for conversion to diesel locomotives and for adding freight cars 
are nearing completion. At present, it looks like spending will be off about 
15% next year. If revenues stay high, the drop may be smaller because there 
is still plenty of modernization to be done. 


Mining companies are likely to spend at least as much in 1953 as in 1952. 
Some of the biggest metal mining projects are just starting. So expenditures 
by the metal group will be up. This may be offset by lower spending on the 
part of coal companies—perhaps 10% less than in 1952. 


While the spending picture could change considerably through the course 
of the next year, business as a whole is going into 1953 with plans for a high 
level of capital expenditures. This greatly improves the chances for con- 
tinuing general prosperity. 
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CSP DISTRIBUTION 
TRANSFORMERS 


cuit coil Cree whays | 


Westinghouse CSP (Completely 
Self-Protecting) Transformers 
cut costs because: 


No separately mounted lightning 
arresters, fuses, Cutouts or extra 
crossarms are required, cutting your 
installed cost. 

. CSP Transformers eliminate replace- 

ment costs of fuses and cutouts 
eliminate burnouts and make load 
surveys unnecessary, reducing main- 
tenance overhead. 
Lower installation costs mean less 
investment. You pay less interest on 
the investment, with lower deprecia- 
tion over the long term. 


Write today to address below for your 
FREE copy of illustrated booklet 
B-4249, which explains in detail the 
advantages of CSP Transformers. 





Type Class-A Transf 
a ... Cutaway view show- 


YOU CAN BE ing arrester, breaker and 


' tap changer handle. 
SURE 


.. AF ITS 


esti nghouse@ 


INTERNATIONAL COMPANY 
40 Wall Street, New York 5, U. S. A- 
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RESEARCH AND ENGINEERING BY LINK-BELT SERVE INDUSTRY WORL IDE 





Top eificiency achieved by 
matching speed and need 


Three P.I.V.- Variable Speed Drives are 
used on this four-spindle boring machine. 


N AN ever-growing number of processes, there’s seldom 

one speed that fully meets today’s high production de- 
mafids. That's why more and more industries are putting 
Link-Belt’s P.I.V. Variable Speed Drive to work. 

For only P.I.V. offers you both: infinitely variable stepless 
speed changing p/us positive chain-drive power transmission. 


Industry can vary You select the speed your work requires . . . get it quickly 
with manual or automatic control . . . then maintain it 
machine speeds 


accurately through continuous or intermittent operation. 


to fit the job — Find out how Link-Belt’s P.1.V. can increase the flexibility 
thanks to the and efficiency of your machines. 


amazing flexibility of 
LINK-BELT ©}BELT 


P.I.V. Variable Speed Drive P.1.V. VARIABLE SPEED DRIVE 


LINK-BELT COMPANY: Engineers « Manufacturers « Exporters of Conveying and Power Transmission 
Machinery ¢ Established 1875 ¢ EXPORT DIVISION: 2680 Woolworth Bidg., 233 Broadway, New York 
7, U.S.A. Cable Address: Linkbelt — New York ¢ In Canada: Link-Belt Limited, Toronto «¢ South 
Africa: Link-Belt Africa Limited, Springs, Transvaal « Australia: Link-Belt Co. Pty. Ltd., Sydney. 
Representatives throughout the world. 12,751-E 
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WASHINGTON REPORT 


FOREIGN-POLICY MAKING is still paralyzed in Washington. It will be 
weeks yet, maybe months, before the new administration starts forging 
new policy (McG-H Digest, Nov, p19). And after the new policy is estab- 
lished, still more time will be needed to put it into effect. 


The new team is beginning to take shape and to mull over a lot of ideas 
it will inherit from the Truman regime. Most radical prescriptions for 
curing free-world economic headaches, which the new government will have 
to sift through, are: 


® Progressive unilateral abandonment of U. S. tariffs over a 10-year 
period. Total customs revenues each year would be put into a special fund 
to compensate those domestic industries injured by low tariffs. The fund 
would be self-terminating because revenues would taper to zero at the end of 
10 years. 


¢ A program for $3- to $4-billion annually of U.S. public investment in 
under-developed territories. U. S. officials have just about abandoned hope 
that private money will go abroad in adequate amounts as long as present 
world instability persists. Investment under this proposal would be in the 
form of loans as far as possible. But the loans would be repayable in local 
currencies into a revolving international development fund. The U. S&S, 
payoff would be in expanded markets and sources of supply, in free-world 
stability. 


© An expanded aid program to India to block Communism there. Grant 
aid also would be continued to countries whose defense effort was generat- 
ing inflation that could not be sopped up by local resources. Examples: 
Formosa, Turkey. Greece, Austria. 


© A scheme for an Atlantic economic board to coordinate the economi¢ 
policies of the Atlantic community. The board would try to dovetail national 
policies in the fields of internal monetary policies, trade, foreign investment, 
and commodity-market stabilization. It would also administer a common 
fund—mostly dollars—designed to stabilize currencies and permit man- 
aged convertibility. 


e Many prescriptions for averting recession in the U.S., and hence in the 
free world as a whole, in the post-rearmament period. Nobody here ex- 
pects a serious downturn for at least another year, but plans already are 
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WASHINGTON REPORT (Continued) 


sprouting like mushrooms to take up the economic slack when rearma- 
ment tapers off. 


It will take time to boil down these and other proposals into a coherent 
long-range U. S. foreign economic policy. But feeling is strong here that 
there is no time to lose in getting started. Officials figure the free world has 
about 18 months to get its economic house in order if it is to avoid a major 
economic crisis. 


Dollars from offshore procurement, troop pay, foreign-base building should 
be enough to tide U. S. allies over until mid-1954, provided they have con- 
fidence that an effective new U. S. foreign economic policy is in the works. 
Otherwise, the drift towards autocratic rule abroad could accelerate rapidly. 


OTHER IMMEDIATE PROBLEMS also are delayed while the U. S. gov- 
ernment is changing. The French are holding back on German rearmament 
and European unification until they see whether the new administration will 
pay a higher price for them. 


France is prodding Washington too for more aid for Indo-china. But, 
barring major reverses or Chinese intervention, they will not get it in a hurry. 


The Anglo-Iranian deadlock over oil is frozen solid. One idea here is to 
pressure the British into paying some of the £49-million Mossadegh demands 
as the price for resuming negotiations. Another is to give U. S. independent 
oil men the green light to run the British blockade of Iran. 


About the only major world problem that has not generated a bevy of 
suggested solutions is the Korean war—no bright ideas yet. 


MILITARY-AID PROGRAM for Europe next year will add up to about 
$6-billion according to present estimates. About $2-billion of this will go 
for offshore procurement. Nearly $1-billion worth of military orders has 
been placed in Europe since the start of the new program; nearly another 
billion is in the pipeline. 


A total of over $700-million worth of contracts was let in fiscal 1952. 
France got $350-million, Italy $140-million, Britain $75-million, Belgium 
$48-million, Netherlands $41-million, Switzerland $34-million, Greece $11- 
million, Germany $10-million, Denmark and Norway $6-million each, 
Sweden $2-million, Luxembourg and Austria about $%2-million each. 
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( Mask it. . | 
Strap it... ¥ BEHR-CAT* 


with og PRESSURE-SENSITIVE 
ee" TAPES 





straps when you use BEHR-CAT 
sinewy-strong Strapping Tape . . . the 
up-to-date way to protect 

goods in shipment! 


Try BEHR-CAT Tapes! Write to us direct—or get in 
touch with our representative in your territory—and 
we shall be glad to send you samples and full details 
on these cost-cutting BEHR-MANNING products ... No 
obligation, of course! 


Qilaking better products to make other products better GoaTony 
NORTON BEHR-MANNING OVERSEAS INC. 
238 North Avenue, New Rochelle, N.Y, U.S.A. 
"Trade marks Reg ie USA and lerenge countries Distributors in all principal cities 
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St prayt- Za: hip WIA SEATTLE 


Visit Seattle’s Famous 


FAR EAST TRADE FAIR 
Sept. 6-14 «© Civic Auditorium 


THE LADY pictured above is wrapping Canadian aluminum 
on cardboard spools in Seattle’s modern Foreign Trade 
Zone (shown at left). 

This handy food foil came into the Zone on big wooden 
spools direct from the mill. Here, it was re-spooled with 
American equipment for reshipment to Canadian retailers. 
Because of the Zone facility, packaging was completed 
without payment of duty. 

That’s typical of how thousands of products have been 
manipulated in Seattle’s Zone, during the last three years, 
before entry into the U.S. or re-export to other countries. 


Businessmen the world over know it pays to ship VIA 
SEATTLE. 


[he S24 
SEATTLE 


Dept. E, Box 1878, Seattie 11,Wn. USA 


E. H. Savage, President 
RADM Gordon Rowe, Vice-President 
Clarance Carlander, Secretory 
Col. Warren D. Lamport, 
Managing Director 
George Treadwell, General Manager 
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ALLIS-CHALMERS 


SERVING ALL INDUSTRY FOR MORE THAN A CENTURY 
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Mechinery 


POWER MADE TO ORDER 
with Standardized Units ! 


ype cE low-cost electric power ment to utilize and distribute ele: Centrifugal. 
in exactly the amount needed for tric power is also manufactured by Pumps, Moters 
Allis-Chalmers. and Contrel 





plant operation, many industrial 
plants have installed steam turbine 
generators like the one shown above. 
Allis-Chalmers makes these compact 
units in ratings from 2000 to 7500 


Whatever your operation 
mining,ore processing, iron and steel, 
pulp and paper or flour milling 
Allis-Chalmers can supply you with 





kilowatts. the basic equipment. Consult the 
In addition to these WA-Series Allis-Chalmers representative in 
units, Allis-Chalmers makes large your country or write: 
turbine generators in a standardized ~ ; Flour Mills, 
line up to 150,000 kilowatts. They a + <el ss Wood Processing 
/ ALLIS-CHALMERS MANUFACTURING CO Machinery 


are designed to supply power to 
whole areas—including factories and 
homes alike. A wide range of equip- Export Dept.. Milwaukee 1, Wis., U.S.A 


General Machinery Division 


BASIC MACHINERY FOR THE. WORLD’S MAJOR INDUSTRIES 





Solve figuring problems 2 to 30 times faster... 
with accuracy at lowest cost! ,.., 





machine often pays for itself in time saved alone 
... if it’s the right machine for the job. Call the 


Burroughs man. He represents the worid s 


Here are six basic types in the Burroughs line——— -- 


The new Burroughs Sensimatic— 
Series 300—To tamous Sensimatic 
flexibility the Series 300 adds 

a6 increased capacity. It can 
accumulate and remember 11 
different fig- 

ure totals — 

the 
most complex 


solve 


accounting 
problem. 


Accounting — Keyboard con- 
trol of carriage, one-key totals 
and synchronized operations 
make this a truly high-speed 
machine. Multiple total 
mod els for 
banks, utilities, 
governmental 
and business 
applications. 


Machine — Gives 


tomers an itemized sales 


cus- 


receipt...gives you 
a locked-in daily 
record, At the 
turn of a key 

it becomes a 
general figur- 

ing machine. 


Burroughs Adding Machine Co., 
Detroit 32, Michigan, U.S.A. 


Adding — Subtracting — General 
Figuring—Styles from 7-coluimn 
capacity to 13 columns, wide or 
narrow carriages, hand or 

electric, single or double 

registers. All models 

feature Burroughs 

Short-Cut 

keyboard. 


Calculating — A com- 
plete range of styles. 
The Burroughs Electric 
Duplex Calculator with 
direct subtraction is 
the only calculator that 
remembers 
individual 

and grand 

totals. 


Billing and Statistical — For 
invoicing, combination appli- 
cations and statistical work. 
This is the only typewriter- 
accounting 

machine with 

direct multi- 

plication. 


% 4 
. urroughs 
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,an accounting 


broadest 
line of modern machines for business record-keeping. 
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OUTPUT OF BASIC INDUSTRIES-1952 


wy {late 


UNITED STATES WESTERN EUROPE SOVIET BLOC’ 


STEEL 93** 


millions of net tons 


COAL 540 


millions of net tons 


Oil 


millions of bbls. 


2,250 


ELECTRIC 
POWER 


billions of kwh. 


395 


66 51.2 


520 473.9 


265 =: 187.3 


*Not inciuding Red China **#*Aliowing for steel strike. Since steel 


strike, annual rote is 1O8million tons 


& 


Russia Rivals Europe 


RUSSIAN OUTPUT, in terms of basic 
industry, this year will not fall far 
short of the combined output of Brit- 
ain, France, and West Germany. But 
industrial development in the Soviet 
Union seems to be entering a new 
phase, during which Stalin aims to: 

® Build an industrial potential] in 
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the U.S.S.R. plus its satellites that 
will top Western Europe’s. 

@ Displace American and Western 
European industries in the markets 
of Asia. 

Without doubt the Soviet Union 
moves into this new phase with an 
industrial base that is already tre- 
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mendously strong. This year’s out- 
put of steel will be 38.6-million net 
tons, or more than twice the 1947 
level. Output of electricity will be 
117-billion kw.-hr., well over twice 
1947. Coal will be 330.6-million net 
tons, or almost double 1947. 

This year Russia will produce 90% 
as much steel as Britain, France, and 
West Germany combined, 70% as 
much coal, and 70% as much electric 
power. The comparison is not so fa- 
vorable to Russia, or the whole Soviet 
bloc, if you include all the free coun- 
tries of Western Europe (table, page 
19). But if you take the Soviet bloe’s 
1955 goals, you find the gap closed. 

After 1955, Soviet planners figure 
on passing Western Europe in fairly 
short order. They are expecting a 


much faster rate of expansion than 
Edrope’s, both in Russia and in the 
satellites. They count on three things 


to put them on top: 

® A speed-up in the economic in- 
tegration of Eastern Europe while 
Western Europe is taking only hesi- 
tant steps toward economic union. 

@ The need for Western Europe to 
export more and more of its output 
of capital goods while Eastern Eu- 
rope invests its goods locally. 

@A much higher rate of invest- 
ment in Eastern Europe as consump- 
tion levels there are forced down to 
the Soviet standard. 

Moscow cannot be so sure of reach- 
ing its second goal—taking over the 
Asian market, especially for Russian 
capital goods. That will depend a lot 
on how big an investment the West 
puts into keeping South Asia mili- 
tarily secure and into developing its 
resources. 

Stalin made it clear in his already 
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famous pre-Congress statement on 
Communist goals that his methods 
will be the same as in the past. There 
is no suggestion that slave labor is on 
its way out. On the contrary, the 
huge irrigation and hydro projects 
that are planned will obviously de- 
pend largely on slave lagor. 

Stalin and Malenkov have prom- 
ised the Russian people more con- 
sumer goods by 1955. You have to 
takes these promises with a grain of 
salt. There is no evidence in the 
Five-Year Plan of any sizable invest- 
ment in light industry. And it is 
certain that some of the output of 
consumer goods will go into state 
stockpiles. The plan calls for dou- 
bling these stocks “to safeguard the 
country against all eventualities”. 

There is no chance of real incomes 
in Russia going up unless Soviet 
farms produce far more than they 
do now. The last Five-Year Plan fell 
short of its agricultural goals, barely 
kept up with the rise in population. 
On this front, the Soviet economy has 
almost reached a crisis. 

Collectivization of the farms in 
Russia has always been heralded by 
the Communists as a great success. 
But that is true only in so far as it 
firmly established the Communist 
power machine in Russia’s villages. 
So far it has failed dismally in estab- 
lishing a stable food base. 

Stalin hopes to solve the problem 
by large irrigation and reclamation 
projects in the Don-Volga region and 
by draining the Pripet marshes, 
which lie along Russia’s western 
frontier. In time, these projects will 
add millions of acres to the arable 
land of the Soviet Union.—Business 
Wk, Oct 18, p164 
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Letter from the Editor 


Dear Reader: 


Next month, the McGraw-Hill Digest will come to you in a new 
size and in a new dress. In response to your requests and your needs, 
the Digest will advance to the standard 8+ x 113-in. size. 


The present size has made the Digest a handy magazine to read 
and carry, but it has also put unfortunate limitations on editorial 
treatment and prevented us from making changes that would have 
given you a more readable magazine. The new size will remove these 
limitations and let us bring you longer stories and more of them, 
together with more graphic line illustrations and larger photographs. 


The editorial content of the new Digest will be enlarged to better 
fit your needs. We are planning to increase considerably the space 
devoted to the editorial content. This added space will enable the 
Digest to carry more of the management-type articles you want. 

It will also permit us, at the same time, to expand our coverage 
of technical developments, to present them to you in more detail and 
with more clearly understood illustrations. 


And to make the Digest even more readable than these changes 
alone will make it, we are restyling the magazine. New type faces 
have been selected to permit easiest reading possible, article presen- 
tation will be modified for quicker reading, and departments—such 
as Business Trends, Technical Shorts, and New Products—have been 
redesigned to bring you the most information faster. 








And note that this new magazine will cost you no more than the 
present Digest. The subscription price will remain unchanged. And 
unchanged too will be the services that the Digest brings you. 

You can continue to ask us for the complete original article when- 
ever you are particularly interested in an abstracted article. Con- 
tinued too will be the coupon service for free manufacturers’ cata- 
logs. And we shall be glad to send you more complete information 
on the new equipment and materials described in the Digest. 


Sincerely yours, 


Ditty J Vhilte/ 


Editor 
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© Management can easily cut overhead by 10% by setting up an 
organized program to seek out cost reductions for indirect expenses 


e Such a program is easy to operate, can be expected to pay off at 
ten-to-one for money invested, should show results within 6 months 


© Program outlined here will streamline procedures, reduce wasted 
manpower, put idle capital to work, and is definitelya .. . 


A Job for Top Management— 


How To Cut Overhead Costs 


OVERHEAD COSTS—the general 
charges that cannot be assigned 
directly to any piece or product— 
represent one of the most important 
elements in factory costs. And yet 
the managements of many plants 
have virtually ignored them as pos- 
gibilities for cost reduction and 
would do well to examine some 
typical questions on this problem. 

Why is overhead too high? Two 
reasons for high overhead costs 
stand out clearly: (1) The indirect, 
or overhead, working force in most 
plants and in most countries tends 
to increase faster than the produc- 
tive working force; insurance, taxes, 
supplies, and services keep pace with 
the rise in indirect personnel. (2) 
Most cost-reduction efforts are ap- 
plied to direct labor and materials. 

A third reason is less obvious, but 
no less true. Suggestions for re- 
ducing costs of direct labor and 
materials may be explained with com- 
parative ease, while overhead costs 
involve a great part of the company’s 
operation and require more explana- 
tion. Also, management is often 
poorly informed on indirect labor. 
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How can overhead be reduced? 
Starting the job means training per- 
sonnel to handle cost-reduction ideas 
in the indirect-labor field and in- 
structing supervisory groups. to 
evaluate suggestions in this field. 

Training can be readily done by 
transferring employees with an 
accounting background into the pro- 
duction-control and later the indus- 
trial-engineering departments. Six 
months of training in such work can 
prepare them for the task. 

But do not look for immediate 
results. Cutting indirect costs is 
preferably slow and deliberate. Man- 
agement should consider 2 years as 
the minimum time for the program. 
And this will only skim off excess 
costs prior to development of a more 
thorough system involving time 
study and _ industrial-engineering 
techniques. 

How much can overhead be cut? 
For a 2-year program, you can ex- 
pect a saving of ten-to-one for the 
money spent in salaries for the over- 
head-cost-reduction group. The cost 
of installing procedure changes is 
not included in this 10% figure. 
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How can indirect expenses be 
located? Major opportunities for 
reducing overhead exist in (1) all 
operations requiring indirect labor, 
(2) the size of inventories of all 
kinds maintained in the plant, and 
(3) proper control of indirect labor 
during fluctuations in production. 

Indirect-labor operations can be 
analyzed with the same techniques 
commonly applied for improving 
direct-labor operations. Most useful 
are the flow chart and all-day time 
study. 

Where does the analyst begin? 
Starting point for the attack is the 
operating statement giving depart- 
mental total and breakdown costs. 
Any item can be traced back to its 
origin; the flow chart is then used 
to record the operations that describe 
what the company gets for the cost. 

The chart would show the form 
used, the job title of the worker 
handling the transaction, the time 
involved, and the volume fluctuation. 
Such charts can be cross-referenced 
to index cards for both form and 
job-title; the cards would show both 
type of work and work load. A con- 
dition that frequently shows up, and 
results in a saving when corrected, 
is that of high salaried or hourly- 
rated employees performing more 
than a reasonable amount of lower 
skilled work. 

Operations are traced by having 
an analyst follow a form through all 
processing until it has served its 
purpose and is destroyed or filed. 
When charting is completed, a time 
study is made. 

Some interesting facts will crop 
up. Some clerical functions will be 
found to be loaded to as little as 50% 
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To Organize the Program, 
Management Must . . . 


. . « back the program. Let everyone 
know that management is behind the pro- 
gram. Management approval can be pub- 
licized through bulletins, the company 
paper, and all other channels of com- 
munication, 


. . « form a governing committee. Get 
top-flight direction for the program. Pick 
men who are tops in management, ac- 
counting, operation, personnel—in fact, in 
all the functions that will be involved in 
the program. Each of these men must pass 
upon suggestions in their particular field. 


. meet with department heads. 
Outline a program in a general meeting, 
explaining the need for cost reduction and 
for their cooperation. This avoids singling 
out any individual, which might be in- 
terpreted as criticism. It also gets every 
department into the program immediately 
for whatever savings can be made at once. 


. place responsibility. Make it 
clear that department heads will install all 
improved procedures. This prevents as- 
sumption of the authority by the cost-re- 
duction group. 


. . « describe the program. In talking 
to the department heads, cover all essen- 
tial points of the program. Point out the 
need for charting all operations in the in- 
direct field. Mention the possibilities for 
getting better methods if the entire se- 
quence of operations is known for any 
activity. Stress the fact that the cost-re- 
duction group is intended to help each 
supervisor by making analyses that he 
does not have time to undertake. 














capacity. Unnecessary operations 
will be evident. And poor distribu- 
tion of duties will overload other 
sections. All these are causes of 
excess expense. 

How large should the inventories 
be? In answering that question, 
remember that excess inventories 
are idle capital. They either add in- 
creased interest expense or cause a 
loss of profit per invested amount. 
Handling, storing, and recording 
excess inventory add further over- 
head costs. 

To find how much in-process and 
raw-material inventory is needed for 
&@ given level of activity: 

e Calculate the production mix. 

e Determine a composite machine 
time. 

e Figure allowable in-process in- 
ventory at each machine for any 
given production schedule. 

e Use the same formula for calcu- 
lating raw-material inventory with 
delivery being the deciding issue. 

Serious inventory overloading is 
likely among those items that make 
up the greatest volume of shop out- 
put. So a logical approach is to 
select such items, which may make 
up 909% of the total production. Then 
consider total time available on each 
machine—usually 70%. Divide this 
total by the shop composite standard 
(time values for all items divided by 
total pieces involved) to get the 
potential production per machine. 

For any scheduled output, work- 
able inventory banks between ma- 
chines can then be established. Most 
shops find a minimum 4-hr. bank 
ahead of each machine to be satis- 
factory. Maximum is a bank equal 
to one full work shift. 
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How much indirect labor is 
needed at various production levels? 
This can be measured by simple step 
charts, with the starting point at 
normal operational level. Charts can 
be developed by consultation with de- 
partment heads or by checking work- 
load figures for each job title where 
flow charts have been made. 

Much of the indirect labor can be 
measured and controlled by many of 
the same procedures used to control 
direct labor. For example, indirect 
labor to clean light fixtures can be 
so controlled by measuring the time 
needed and establishing the total 
time allowance. 

Indirect labor of a routine nature 
governed by production may have 
standards with insertion of the pro- 
duction formula. But occupations of 
a general nature—carpentry, ma- 
chine repair, millwright work—are 


difficult to put on a standard time 
because the jobs vary so much. 
How can service costs be allo- 


cated? These costs—for dispen- 
saries, employment office, plant pro- 
tection, and service departments—are 
usually apportioned to productive 
departments by percentage of man- 
power, floor area, or some similar 
manner. 

But apportioning costs in this way 
usually gives inaccurate product 
costs. Recommended is a point valu- 
ation system in which type of floor 
space, floor load and surface, light- 
ing, physical area, geographical 
location, and special features are 
considered. Requirements are then 
evaluated in terms of points, which 
when multiplied by the point value 
give the rent of each department.— 
Am Mach, Sept 29, p111 
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DIPPING parts in cosmoline and packing 
was formerly a one-at-a-time operation. 
Rod now dips eight parts at once. 


MILLING vise castings required one man 
per machine until machines were placed at 
right angles. Now one man runs both. 


SEPARATING vice-Jaw and body after 
casting used to be done manually on an 
arbor press. Now air cylinder does Job. 
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PAINTING indicator arms used to be done 
by hand. Now new “Christmas Tree”’ car- 
ries 60 through paint booth at once. 


Short Cuts 
Cut Costs 


CAUGHT between rising costs and 
a buyers’ market, Birtman Elec- 


tric Co. tried work simplifiea- 
tion as a way of paring expenses. 
Key personnel were consulted 
frequently and in small groups. 
Suggestions poured in, Birtman 
saved almost $100,000 in 23 
years.—Factory, Oct, p101 


STENCILLING packing boxes required five 
operations before use of simple fixture that 
holds and places all stencils together. 
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U. S. Wax Market 


1951 Consumption 
(in Thousands) 


Type of Wax 


Petroleum Waxes (28% exported) 
| Vegetable Waxes (Imported) 
ynthetic Waxes 
Ppsect & Animal Waxes (50% imported) 
ineral Waxes (75% imported) 


Pounds 


1,347,920 
26,500 
25,000 

9,778 
7,646 


Dollars 


$ 80,000 
21,082 
8,800 
5,850 
1,580 





1,416,844 $117,312 


Waxes—$100-Million Market 


Commercial waxes are a big business in the U. S. Here is an 
up-to-date study of kinds of waxes, properties, sources, uses 


THE WAX INDUSTRY is romantic—and 
as Secretive as any in the notably 
close-mouthed chemical industries. 
Protessing details are _ closely 
guarded. 

And the companies that sell waxes 
are just as cautious about their 
marketing activities because compe- 
tition is keen and customers are 
spread over many industries. 

But here, for your information, is 
the most complete data available on 
the U.S. market. 

Waxes, despite some hangovers 
from the days when producing and 
using them were on practically an 
empirical basis, have attained a 
prime position as industrial raw 
materials. In 1951, U. S. process 
industries used 977-million lb. of 
waxes of all kinds; an extra 378- 
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million lb. were exported and 63- 
million lb. added to inventory, for 
a total value of $117-million. 

This lucrative wax market has 
stimulated development and market- 
ing of hundreds of products from the 
five basic types—petroleum, vege- 
table, synthetic, insect and animal, 
and mineral. 

Petroleum waxes are the giant of 
the industry. Their outstanding 
property is resistance to liquids and 
vapors. A wide range of grades is 
available at stable prices; average 
is 7¢ a lb. with some grades ranging 
up to 40¢. Fully refined, or paraffin, 
waxes account for somewhat over 
50% of total production, micro- 
crystallines for about 10%, and 
crude-scale and others for 40%. 

Paraffins are generally made by 
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dewaxing light lubricating-oil 
stocks; crude-scale, or petrolatum, 
waxes by dewaxing heavy lubricat- 
ing-oil stocks; and the microcrys- 
tallines by deoiling and cutting the 
petrolatums. The microcrystallines 
are sometimes derived from pipe 
still bottoms. 

By far, most of the paraffin waxes 
go into paper products and candles. 
Important in the packaging field are 
milk cartons, containers for other 
dairy products, bread wrap, waxed 
cups, liquid-food buckets, waxed 
paper. 

A new trend in bread-wrap pro- 
duction is blending small percent- 
ages of polyethylene or polyethy- 
lene and microcrystalline wax with 
paraffin wax. Micro wax, in 
amounts up to 40%, improves heat- 
sealing properties. 

The other major use for micro 
waxes is as adhesives and vapor 
barriers in piecing paper to paper, 
paper to cellophane, paper to foil 
for greasy-food packages, dry-food 
liners, cigarette packages. 

Use of petrolatum waxes is lim- 
ited largely to cosmetics and phar- 
maceuticals. Occasionally, they 
serve as plasticizers in wax formu- 
lations. 

Vegetable waxes, most of which 
are imported, consist principally of 
carnauba, candelilla, ouricuri, 
sugar-cane, fir-bark, esparto, palm, 
Japan, and myrtle waxes. They 
occur mainly as coatings on plant 
leaves and stems and on certain 
berries, grasses, flowers, roots, and 
fruit. 

These waxes are relatively high 
priced—about 80 to 90¢ per lb. They 
account for nearly one-sixth of the 
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valuation of the total wax market. 

Carnauba, the most important wax 
in this group, is obtained from the 
carnauba palm in the semi-arid 
northeastern part of Brazil. About 
75% is ester myricyl cerotate. 

Two main uses for carnauba wax 
are in water-emulsion floor polishes 
and carbon paper; each accounts 
for about 25% or more of U. S. con- 
sumption. Other uses are in shoe, 
automobile and _ other polishes, 
phonograph records, insulating ma- 
terials, electric batteries, soaps. 

Candelilla is a hard, brittle wax 
from Mexico and south Texas. It 
is composed of about 50° hydro- 
carbons with smaller amounts of 
esters and free acids. Price runs 
about 60¢ per Ib. 

Shoe and furniture polishes con- 
sume about half of production, 
Other uses: carbon paper, chewing 
gum, leather dressing, candles, 
varnishes, sealing wax, paper size, 
phonograph records. 

Ouricuri wax is similar to car- 
nauba but lower in price—60 to 70¢ 
per lb. It is recovered in Bahia, 
Brazil, by crude methods—scraping 
from the leaf by knife, melting, 
straining. 

Uses are similar to those for car- 
nauba, although its higher resin 
content makes it less desirable. Car- 
bon paper and polishes account for 
about 44° each; leather takes 8%, 

Sugar-cane wax, a by-product of 
sugar production, contains 66% es- 
ters, 27% free acids, 5% free alco- 
hols, and 2% hydrocarbons. 

Principal uses are in polishes and 
carbon paper. Others are as pig- 
ment dispersers and for castings. 
Uses are also being sought for the 
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resin and fractions obtained as by- 
products trom solvent extraction. 

Of the other vegetable waxes, fir- 
bark wax (14-million lb. per year) 
comes from Douglas-fir waste wood, 
esparto wax (14-million lb. per 
year) from esparto grass in North 
Africa, palm wax from Colombian 
Andes palms, Raffia wax from Mad- 
agascar sago palm, Japan wax froma 
sumac-like tree in Japan and China, 
and myrtle wax from Myrica shrubs 
in Colombia, Mexico, South Africa, 
and the U. 8S. 

Synthetic waxes, produced prin- 
cipally by U.S. chemical companies, 
are next in importance after petro- 
leum and vegetable waxes. Price 
averages about 35¢ per lb. Most of 
these compounds are waxes only in 
the sense that they have physical 
properties similar to natural waxes. 

Consumption of ethylene oxide 


derivatives, which are readily water 
soluble, runs to about 24-million lb. 
per year. Principal uses: mold lub- 
ricants, pharmaceutical ointments, 
cosmetics, textiles. 


Amides and nitriles of higher 
fatty acids also are wax-like. Sales 
amount to 4-million lb. per year for 
polishes, records, protective coat- 
ings, carbon paper, printing inks. 
Nitrogen derivatives of higher fatty 
acids go into lubricants, sealants, 
insulation coatings, adhesives, dental 
waxes, textile coatings, paints. 

Hydrogenated castor, cottonseed, 
soybean, corn and peanut oils are 
important synthetic waxes. Last 
year about 6-million lb. were used; 
demand is growing at a rate of 3- 
million lb. per year. Big field is for 
lithium hydroxy-stearate greases. 
Other uses include hot-melt paper 
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coatings, polishes as’an extender for 
carnauba,! gaskets, inks, cosmetics. 

Chlorinated naphthalene waxes are 
hard, tough, pale yellow compounds 
that do not support combustion, are 
chemically resistant, and are moist- 
ure repellents. Principal uses are 
for flame-proofing fibrous insula- 
tion and as impregnant for capaci- 
tors. 

Chlorinated paraffins may be 
liquid, semi-fluid, or solid. Uses in- 
clude plasticizers, treating textile 
fabrics, chlorinated rubber-base 
paints, electrical insulation, wire- 
drawing lubricants, cutting oils. 

Insect and animal waxes include 
beeswax, spermaceti wax from 
sperm wales, shellac wax from the 
lac insect, wool-fat wax. Beeswax 
is produced throughout the world. 
It contains myricyl palmitate, free 
acids, and hydrocarbons. World 
production in 1947 was estimated at 
40-million lb. Last year, the U. 8. 
used 9.6-million lb. Uses are cos- 
metics, church candles, polishes. 

Mineral waxes are of two main 
types: montan and ozokerite. Mon- 
tan is a hard, brittle, high-melting 
bituminous wax occuring in woody 
coals or lignite. Principal source is 
Germany. Price is 12 to 16¢ per Ib. 
Uses include polishes, electrical in- 
sulating compounds, leather dress- 
ings, carbon paper, inks, greases. 

Ozokerite is a natural mineral wax 
mined mostly in eastern Europe 
from veins of wax shale. Some is 
mined in Utah and Texas. Its wide 
use in polishes, insulating composi- 
tions, cosmetics is due to its great 
compatibility with many substances 
and its affinity for oil—Chem Wk, 
Sept 27, p29 
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FORMWORK for central sections of arch ribs is hoisted 220 ft. above canyon floor. In 
Place, timber formwork and partly concreted rib sections acted as arch. 


Spectacular 
Arch Bridge 


VENEZUELA has built one of the 
world’s longest concrete arch 
bridges. Bridge design and con- 
struction methods were unusual. 
Formwork for central sections of 
arch ribs was built on falsework 
on ground. Then formwork was 
hoisted 220 ft., fitted to adjacent 
rib sections, and concrete was 
placed. Much precasting and pre- 


CASTING YARDS on site precast 25-ton stressing were used.—Const 
beams and keep job on the move. Meth & Equip, Oct, p76 
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Concrete proceeds in ex ctiv 


WUMM xi Wwe, ° 


FORMWORK is in place ready for concreting to begin. 
Any error in placing would cause arch to sway. 


symmetrical manner. 


WIRE in ribs was tensioned until structure 
was tied together with prestressing wire. 
31 


ARCH SECTIONS at each pier were held by 
hoisted. 


cabies from pier. Then form was 
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ate COOLING LONE 


YOU CAN AUTOMATE PRESS FORGING 


. « « by following Dodge Division’s (Chrys- 
ler) method of making its crankshaft forg- 
ing practically automatic. Twelve men 
handie single press-forging line. Billet 
stock is warmed, then sheared and loaded 
into 30-ft.-dia. rotary furnace for heating 
to 2250° F. Billets are descaled by high- 


pressure jet and pass through breakdown 
rolls and a series of presses for forging, 
trimming, upsetting, twisting, and restrik- 
ing. Restruck forgings cool on conveyor, 





Successful Techniques Weld 
Stainless-Clad Copper 


Although Rosslyn Metal is a composite 
sheet material made of highly dissim- 
ilar metals—copper and stainless steel, 
it can be welded successfully. Ameri- 
‘an Clad Metals Co. makes the metal 
by squeezing a copper sheet between 
two stainless-steel sheets. 

Spot and seam welding can be done 
with the techniques used for solid stain- 
less steel. Arc welding is more difficult. 

The electrode must give a weld-metal 
analysis that will provide strength, 
ductility, and corrosion resistance equal 
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then are hardened, tempered, _ cooled, 

cleaned, and_ center-drilled.—Am Mach, 

Sept 29, p123 

to those of the parent metal. High- 

nickel rods—Incpnel or 80% nickel 
20% chromium—have been found to 


be successful as the high nickel content 
reduces copper pickup by the stainless 
steel. 

Welding procedure too must minimize 
copper pickup. Precautions are:, (1) a 
wide gap to permit the are to fuse the 
bottom layer of steel, (2) accurately 
controlled current, (3) voltage-amper- 
age characteristics at minimum to give 
proper fusion, (4) short arc, (5) reverse 
polarity, (6) %-in. or smaller coated 
rod, (7) multiple-pass weld for heavy 
gages so first pass can fuse the bottom 
layer.—Weld Eng, Sept, p42 
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Acid-Leaching Oxidized Ore 
Offers New Nickel Source 


Remote from supply and distribution 
channels, world’s oxidized nickel ore- 
bodies present rugged treatment prob- 
lems. G. W. Pawel, metallurgical engi- 
neer, suggests a leaching technique he 
believes well-suited to bringing these 
important reserves into economic pro- 
duction. 

In Mr. Pawel’s studies, hydrochloric 
acid appeared to be the best leaching 
agent. The strong acid delivers a high, 
rapid nickel recovery with cyclic, low- 
temperature return of leaching liquid. 

Basic steps of the patented process 
are: 

1. Primary  hydro-classification of 
raw ore to free friable crystalline frac- 
tion from gelatinuous high-iron fines. 

2. Treatment of coarse crystalline 
material with strong HCl vapors to 
dissolve 90° of nickel and 60% of 
magnesia. 

Neutralization of filtered nickel- 
iron-magnesium chloride liquors with 
MgO to precipitate iron and nickel as 
hydroxides. 

4. Combining No. 3 hydrates with No. 
1 fines for reduction to ferro-nickel. 

5. Evaporation and decomposition of 


SOMETHING NEW 
IN FRAMING 


Intersecting concrete 
arches sweep grace- 
fully around top of 
new 300-ft. dia. live- 
stock arena in North 
Carolina. Steel strands 
strung between arches 
will support saddle- 
shape. Slender’ con- 
crete columns take the 
vertical load ana 
double as window mul- 
lions. Capacity is 10,- 
000 persons. — Eng 
News-Rec, Oct 2, p33 


a 
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filtered magnesium chloride solution to 
MgO and HCl. 

Process also offers a possible valu- 
able co-product in large volumes of 
calcined magnesia. In practice, about 
10% of the weight of the original heads 
would be recovered as a fairly pure 
magnesia nowder.—Eng & Min J, Oct, 
p95 


Fire-Extinguisher Trailer 


One trailer fitted with carbon-dioxide 
cylinders gives fire protection for oil- 
filled transformers and_ switching 
equipment in 48 vaults in Harrisburg. 
The trailer is garaged near the under- 
ground network area and can be towed 
quickly to any vault when a fire starts. 

The unit is fitted with six 50-lb. 
cylinders of carbon dioxide that dis- 
charge in banks of three. It carries also 
two 15-lb. portable carbon-dioxide ex- 
tinguishers, two 24-gal. cartridge- 
operated water extinguishers, and three 
blankets to cover ventilation grills. 

In actual tests, one man handled the 
whole operation and had the vault 
flooded with carbon dioxide in 60 see. 
Similar units should be valuable in 
industrial plants where electrical fires 
are a hazard.—Elee World, Sept 8, 
pl43 


















GEARED-DOWN MOTOR pulls screen under 
ber squeegee. Uniform velocity is essential. 


SILVER MIX is applied to glass plate (right 


hand) through silk screen (left hand). 


Pag 


SAME TECHNIQUE is used for applying terminal 
silver and resistor mixes. 


Improving Printed Resistors 


Many variables influence reproduction of silk-screened resistors 


but careful control of the big five will help keep rejects down 


PRINTED CIRCUITS imply low unit pro- 
duction cost and large volume. But as 
in any mass-production process, unit 
cost is directly affected by the number 
of rejections. No inex- 
pensive if it turns out many rejects. 
But tests made by Sylvania Electric 
Products, Inc., of silk-screen reproduc- 
tion of printed resistors showed that 
critical control of five major variables 
carbon concentration, squeegee speed, 
screening temperature, curing temper 
overcoating—will 


process is 


ature, and reduce 


final-assembly rejections 
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In outline, the procedure used in Syl- 
vania’s tests for isolating major cases 
of variability in the printing process 
were: 

l. Firing 
base plate. 

2. Printing resistors with silk-screen 


silver terminal areas on 


process. 

3. Low-temperature drying with con- 
vection. 

4. Baking at 
ature. 

» Curing. 

6. Sereening with protective coating 


intermediate temper 
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GLASS PLATES are placed 
in small furnace for cur- 
ing of silver. Here critical 
temperature control is 
highly important. Next 
step is resistor printing 
with silk screen. 

7. Room-temperature drying with 
convection. 

8. Stabilizing in convection oven. 

A complete cycle of manufacture, ex- 
clusive of the first step (metallizing), 
took about 4 hr. 

For silk-screening of the silver ter- 
minal areas, a common commercial 
ceramic decorating paint was used, with 
consolidation of the paint by 600° C. 
firing. 

Resistor screening mixes were formu- 
lations of graphites, carbon black, resin, 
and a solvent. The binder resin was a 
modified styrene, and the solvent a 
high-boiling acetate to minimize evap- 
oration on the screen. White shellac 
provided a satisfactory seal coat when 
over protected with slurry-applied 
granular-phenolic resin. 

Resistors were screened on glass. 
Drying and baking were done witlk con- 
ventional laboratory equipment refined 
slightly to achieve the temperature uni- 
formity required. Screening was done 
in an environment controlled to prevent 
more that +0.5° C. on the screen. 

The influence of mixture concentra- 
tion is noteworthy. Small changes in 
parts of carbon black in the graphite, 
carbon-black, resin and solvent com- 
binations produced high variations in 
resistivity. 

Application of a protective coating 
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proved to be a critical step because of 
the large and generally unpredictable 
increases in value produced.  Resist- 
ance produced was found to depend di- 
rectly on the resistor length, viscosity 
of the mix, distance through the orifice, 
and squeegee speed. 

Resistance was found inversely pro- 
portional to resistor width, the wet-to- 
dry ratio, holes per unit area, pressure 
drop through the orifice, the squeegee 
angle, and to the fifth power of the hole 
parameter. Wear of the screen may 
also be of prime importance. 

Weight of some of the factors, evalu- 
ated experimentally, show: 14.4% in- 
crease of squeegee motion resulted in 
an increase of 21% in uncoated resistor 
value. A 13.7% decrease in viscosity 
resulted in a 12.6% decrease in resist- 
ance. Viscosity was markedly reduced 
by slight temperature increases at the 
time of screening. 

Batches subjected to 


progressively 
high baking temperatures decreased in 
resistance during curing until the de- 


composition level was reached. At that 
level, the resistance rapidly rose dur- 
ing baking. It was found that, in cur- 
ing, may be lowered 5% in 
value by an increase of only 34° C. 


resistors 


Squeegee pressure may also cause large 
variations in printing.—Electronic 
Oct, pl06 
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PRESSURE-DYEING MACHINE OFFERS SEVERAL ADVANTAGES 


New piece-dyeing machine made by E. lI. 
du Pont de Nemours & Co. offers tension- 
legs operation, shorter dyeing time, and 
ease of sampling, all under pressure. Called 
the Barotor, the machine uses a new prin- 
ciple of goods handling. Cloth is strung 
over and under a cage-like structure of 


bars mounted on a rotor. As the rotor 
turns, the bars move under action of 
gravity to give the cloth a constant motion 
through the dye liquor. Entire rotor as- 
sembly is inserted into an autoclave that 
serves as a dye kettle.—Textile World, Oct, 
p107 





New Zinc-Smelting Process 
Uses Electric-Arc Furnace 


For the first time, temperature of an 
eleetric-arc furnace has been controlled 
closely enough to permit smelting of 
zine. New Jersey Zine Co. developed 
the so-called Sterling process. 
Conventional processes for smelting 
zine operate below the melting point of 
the gangue, and the residue is dis- 
charged as a solid. But the new process 
allows the residue to be tapped off as a 
molten slag—a continuous and simpler 
operation. Another advantage is con- 
densation of zine vapor to liquid metal. 
Major temperature-control achieve- 
ment is to utilize the 83000° C. heat of 
the electric are while keeping the bulk 
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of the furnace below 1450° C. This trick 
is done by letting the charge banks 
quickly absorb the radiated heat for the 
endothermic reaction. The slag bath 
also dissipates some of the heat from 
the are. 

Condensation of zine vapor is 
trolled by a unique splash-type con- 
denser in which the gas-vapor stream 
passes through a shower of molten 
zine. This action eliminates zinc-dust 
formation and recovers most of the zine 
input as molten metal. Condensed zine 
falls into the liquid zine bath. 

Furnace performance has been good. 
Capacity is 35 tons a day on a 50% 
zine concentrate carrying up to 15% 
iron. Power consumption is less than 
3,000 kw.-hr. per ton of zine.—Chem 
Eng, Aug, p246 


con- 


McGraw-Hill DIGEST—December, 1952 





Floating Radio Station 
Relays VOA Broadcasts 


Voice of America’s need for a powerful, 
portable radio broadcasting plant has 
been met by an installation aboard the 
U. S. Coast Guard cutter Courier. It 
can start transmitting within a few 
hours at a new location and shift often 
to avoid Soviet jamming. 

Two Collins-Crosby dual-density ex- 
alted-carrier receivers and two North- 
ern Radio-Hammarlund dual-density 
receivers are installed in the receiving 
room. These units receive short-wave 
broadcasts from Voice of America sta- 
tions in the U.S. Broadcasts are then 
relayed on regular broadcast and short- 
wave frequencies by the transmitters 
aboard the Courier. 

The main transmitter, made by Radio 
Corp. of America, is a BTA-150-A unit 
rated at 150-kw. antenna power. The 
antenna is a 8-in. 
cable supported by a 
balloon. 

Two Collins Radio Co. high-frequency 
transmitters are also installed on the 
Courier. They are modified-type 207- 
Bl units rated at 35-kw. broadcast 
power to antennas. The two Weldon & 
Carr antennas are designed to maintain 
a constant input impedance over a 
range of 3.5 to 1 in frequency.—Elec- 
tronics, Sept, p120 


New Tractors Offered 


Six new International Harvester Co. 
cab-over-engine truck-tractors are now 
available with a choice of diesel, gaso- 
line or LP-gas power plants. Each 
model has options in engines, transmis- 
sion, rear axles, tires. 

Design of the new models emphasizes 
unit service accessibility. They are 
equipped with hinged fenders that may 
be swung completely out of the way by 
releasing one locking lever. That means 


phosphor-bronze 
Navy 


barrage 
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easy access for servicing either side of 
the engine. Easily removed cab seat 
and floor panel make top-of-engine rou- 
tine maintenance simple.—Fleet Owner, 
Oct, p 70 


Oil-Sand Process Tested 


Whether a Swedish process can squeeze 
oil from Canada’s huge oil-sand de- 
posits should soon be answered. Swed- 
ish Shale Oil Co. is now preparing tests. 
The process involves starting internal 
combustion by electrodes sunk into the 
sand beds. Subsurface heat generated 
is expected to free the oil, which then 
could be brought to the surface. The 
sand deposits are believed to contain 
between 100- and 250-billion bbl. of 
heavy oil—the largest known petroleum 
reserve in the world.—Oil & Gas J, Oct 
13, p175 


POLES GO AROUND HAIRPIN TURN 


Los Angeles Department of Water and 
Power took 75- and 85-ft. poles along nar- 
row mountain roads with sharp curves by 
using two vehicles, a truck-tractor with 
special swiveling bolster and a truck crane 
with a 35-ft. boom. Truck took the lead 
with its end of a bundle of poles and crane 
trailed, lifting the rear end of the bundle 
and maneuvering the long load around 
sharp bends. Transit speed averaged '/2 
mph.—Const Meth & Equip, Sept, p41 
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Bellows—Compressed 
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COMPRESSED AIR 


Latest method for providing a smoother, 
quieter bus ride is a compressed air system 
developed by General Motors Corp.’s Truck 
& Coach Div. The setup eliminates metal 
leaf springs. At each wheel, there is an air 
chamber connected to two rubberized bel- 
lows, forming a U-shaped channel filled with 


CUTS BUS BOUNCE 


compressed air. This provides a suspension 
between bus body and axle very similar to 
that given by a tire between the axle and 
the road. GMC engineers say the new sys- 
tem will eliminate lubrication, stop squeaks, 
reduce maintenance, and improve shock ab- 
sorption.—Business Wk, Oct 18, p78 





Continuous Boiler Blowdown 
Proves Big Money-Saver 


Experience at Western Electric Co.’s 
Allentown plant shows the value of 
continuous blowdown in boilers. The 
plant was designed for manual blow- 
down, but number of blowdowns grew 
to 18 per day, each at 300 gal. 

Without this much blowdown, boiler 
alkalinity from incoming zeolite-soft- 
ened feedwater got out of control. 
Treatment was expensive, and the 
waste water had to be replaced. Deaer- 
ator operation was poor, thereby mak- 
ing more sulfite additions necessary. 

The solution was continuous blow- 
down and continuous chemical feed. Six 
months of operation have showed big 
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savings both in water (3,500 gal. daily) 
and in chemicals. 

Deaerator operation is far better. 
The deaerator now takes less line steam, 
holds to a uniform 215°F. + 3° (in- 
stead of previous 20 to 30°), and passes 
less residual oxygen in water leaving 
the unit. 

Heat loss is considerably less. Previ- 
ous loss was 5,000 gal. per day at boiler 
temperature. Present loss is 1,500 gal. 
at 70°F. Saving is 10-million Btu.— 
the equivalent of 2 bbl. of oil a day from 
the 40 bbl. consumed. 

Combination of continuous blowdown 
and chemical feed has cut chemical- 
treatment costs in half. Also, boiler in- 
spections show clean surfaces, no scale 
or mud build-ups anywhere.—Power, 
Sept, p126 
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This Month's How To... 


. .. boost torch capacity is exemplified 
by Linde Air Products Co.’s redesigned 
Heliarec welding torch. Relocating the 
water jacket close to the arc in the new 
design (left) instead of in the torch 
body in the old design (right) improved 
cooling and increased capacity without 
increasing weight or size. Using small- 
diameter tubes in the torch body that 
were capable of withstanding high 
molding pressures allowed insulating 
the torch with better-quality plastic. 
Torch nozzles are metal or ceramic.— 
Prod Eng, Oct, p164 


. . . lower galvanizing cost, improve 
more accurate and uniform temperature 
control, and better working conditions 
was shown by use of electric resistance 
heating for the zine pots at the Penn- 
sylvania plant of the Line Materal Co. 
A study showed electricity lowered 
actual over-all galvanizing cost 32 to 
41% over previous coke heating. Fur- 
naces were 12 ft. long with three heat- 
ing units on each side—totaling 150 kw. 
On a 24-hr., 6-day basis, furnaces con- 
sumed about 14,000 kw.-hr. weekly.— 
Elec World, Sept 22, p160 


. . . flash-weld large pipe is shown by 
this 1,000,000-amp. welder at A. O. 
Smith Corp. Pipe runs from 8§ to 36 
in. in dia. and in 40-ft. length. Plate is 
first trimmed, then passed through 
straightening rollers. Next, plate is 
crimped to shallow V shape, formed to 
pear shape, and finish-formed to cyl- 
inder in three press operations. The 
40-ft. seam is welded without addition 
of filter metal by usual flash-welding 
technique in an unusual machine. After 
welding, pipe is trimmed of flash, end- 
faced, tested, inspected, and cleaned. 
—Iron Age, Sept 25, p118 
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TECHNICAL SHORTS 


Truck Replaces Switch Engine—lIsbell 
Construction Co. uses an old 15-ton 
Euclid diesel truck for spotting cars ata 
truck-dump siding. Truck was stripped 
of its end-dump body, and front end of 
chassis was fitted with standard rail- 
road-car coupling. Truck carries heavy 
jJoad of ballast.—Eng & Min J, Oct, p1l4 


“Tilt-Up” Construction—Precast concrete 
slabs, poured and cured in horizontal po- 
sition and then raised, reduced cost of 
building warehouse in Sacramento, Calif. 
by 30° and saved steel as well.—Elec 
World, Sept 22, p146 


Portable Oven—Sheet-steel open-bottom 
box is lined inside close to its base with 
parallel-wired infra-red reflector lamps. 
It provides fast, clean, odorless concen- 
trated heat without flame.—Elec C&M, 
Oct, p188 


NEW RACKS STORE TUBING 


To provide easy access and short-term stor. 
age in small quantities for tubing of dif- 
ferent lengths, diameters, and alloys, Su- 
perior Tube Co. developed this unusual 
rack and lift combination. Two facing 
storage racks, each with 300 12-in. square 
openings, stand 20 ft. apart. Lift and one 
man operate between them.—Factory, Oct, 
p108 
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Lift Truck Pile Driver—Raymond Con- 
crete Pile Co. has, as a standard arrange- 
ment, a pile-driver hammer mounted on 
a lift truck to drive piles indoors where 
headroom is limited. A McKiernan- 
Terry hammer mounted on a Towmotor 
truck drives piles in short sections— 
Const Meth & Equip, Sept, p22 


Water Filling Saves Tires—Experiments 
with water-filled pneumatic tires under- 
ground at Tennessee Coal, Iron & R.R. 
Co. show water filling extends tire life 
and cuts repair costs. Initial pressure 
should be about 110 lb. per sq. in. for 
100-lb.-per-sq.-in. tires. After pre- 
stretching, pressure is lowered to 100 lb. 
per sq. in.—Coal Age, Sept, p96 


Another Brain—Goodyear Aircraft Corp. 
has built an electronic analyzer that can 
evaluate advance designs of piston-driven 
vehicles without need for prototype 
models. Called L3 GEDA, it solves prob- 
lems by direct simulation or mathe- 
matical equations.—Iron Age, Aug 28, 
p56 


Drawing Cartridge Cases — Frankford 
Arsenal is experimentally drawing car- 
tridge cases from  hot-forged cups. 
Method saves several operations and tons 
of spheroidized steel plate, simplifies 
scrap handling, reduces tool and die 
costs.—Am Mach, Sept 15, p151 


Plastic Patches Pipe—U. S. Naval Dam- 
age Control Training Center has devel- 
oped a plastic patch kit for damaged 
pipes. Patch, made of chopped-glass 
fiber, resin and tape, will seal pipe han- 
dling 300 psi. It is applied like a ban- 
dage.—Mod Plastics, Oct, p96 


Helicopter Jeep— American Helicopter, 
Inc., has a new one-place helicopter that 
rolls into action in pieces on a jeep 
trailer. Jeep tool kit puts helicopter to- 
gether and in air in 20 min. Powered by 
pulsejet engines on rotor tips, helicopter 
can lift twice its weight.-Aviation Wk, 
Oct 13, p21 
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Lightest TV Camera—New 22-lb. por- 
table camera, developed by Columbia 
Broadcasting System, contains only one 
image orthicon tube and controls. Camera 
is connected by cable to sweep and video 
circuits in studio camera 15 ft. away.— 
Electronics, Oct, p100 


Sea-Going Sulfur Piant—Freeport Sul- 
fur Co. has floated its plant on-a-barge 
(McG-H Digest, June ‘'52, p37) and 
moored it in brackish water at Bay Ste 
Elaine, 65 mi. from home. Plant will 
mine underwater sulfur with hot water 
until lode is exhausted, then it will pack 
up and be propelled to new site——Eng 
News-Record, Oct 9, p25 


Hydrogen Sulfide Doesn’t Smell—Wey- 
erhaeuser Timber Co. has eliminated 
offensive odors from pulping liquors and 
saved 1,000 tons of sulfur per year by 
oxidizing (in a 30-ft. tower) volatile and 
odorous sulfides to more stable thiosul- 
fates. Tower uses about 10 cu. ft. of air 
per min. for each gal. per min. of liquor 
flow.—Chem Eng, Sept, p232 


Handles Cotton Samples—Pieces of ordi- 


nary corrugated cardboard come in 
handy for preparing cotton samples for 
testing. Boards have 1'4-in.-dia. holes. 
Each hole is numbered to identify cotton 
samples that fit into hole. Samples are 
large enough for all tests—Textile 
World, Oct, p174 


Glass Balloons—Radically new construc- 
tion material, trade-named Kanamite by 
Kanium Corp., consists of tiny balloons 
of glass. They impart lightweight, high 
compressive strengths, and good insulat- 
ing properties when used as aggregate in 
plaster, concrete, mortar, and other 
mixes.—Ceramic Ind, Oct, p47 


Tough but Costly—Rubbery, fluorine-con- 
taining polymers, developed by Minne- 
sota Mining & Mfg. Co., boast good 
high-temperature stability, are nearly 
impervious to attack by ozone, fuels, lu- 
bricating oils, hydraulic oils. Possible ap- 
plications—gaskets, diaphragms, similar 
parts—may be limited by high cost 
Chem Wk, Oct 11, p31 
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BAG FLATTENING ADDS SPACE 


Building a continuous bag flattener from 
old crushing rolls at Mammouth Spring 
Canning Co. added 25% to alfalfa-feed 
warehouse space and made handling easier. 
Two counter-rotating rolis (A) are spaced 
to flatten filled 50-Ib. multi-wall paper 
bags fed from packaging machine (B) by 
endless canvas belt (C). Filled bags can 
be palletized and stacked faster than un- 
flattened bags.—Food Eng, Oct, pll 





Blind for a Day—To bring home the 
value of employees eyes and the need for 
safety B. F. Goodrich Co., Thompson 
Products Co., and Ford Motor Car Co. 
have all used effective, simple method. 
They used blindfolds on shop foremen 
during safety talks—Factory Oct, pl4l 


Check Your Air Lines—Production out- 
put of air-operated tools may drop as 
much as 35% if air-line pressure falls 
from 90 lb. per sq. in. to 70. Another loss 
is caused by air motors operating on less 
than designed air pressure.—Weld Eng, 
Oct, p90 


Stores Oil Underground—-New method of 
underground oil storage, developed in 
Sweden, utilizes ground-water pressure 
against excavation or natural cave with 
any permeable part of walls or roofs be- 
low the water table.-Oil & Gas J, Aug 
18, p32 














FOREMEN tour company 
headquarters as part of 
their training. At the 
headquarters they discuss 















Mine Trains Supervisors 


company policies with 
management officials. 


Management development program tells foremen . 


How they will fit into their company’s management team 
How to get started in their new jobs with minimum delay 
How to make sure that their mine is a safe place to work 





FIRST-LINE supervision—section fore- 
man level—should be kept informed 
about its place in management. That is 
a firm belief of the Mining Division, 
Armco Steep Corp. 

Several courses for supervisors have 
been set up in the division’s manage- 
ment development program. One course 
attempts to: 

1. Outline the fundamentals of super- 
vision. 

2. Improve quality of leadership. 

Gives the supervisor a knowledge 
of his responsibilities. 

l. Provide the 


that help meet responsibilities. 


supervisor with sug- 


vestions 
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How miners can better their position in the organization 








Another course seeks to improve a 
supervisor’s ability to run a safety 
meeting successfully. It shows the su- 
pervisor how to conduct his safety meet- 
ing and it helps him select a pin-point 
topic from materials provided by the 
division’s safety department. 

The course also gives him fresh ideas 
about getting group participation from 
his men. Now he ean go into his safety 
meeting with a subject that fits into 15 
min.—coupling mine cars, for instance 

and his conference-type meeting pro- 
voke lively discussion. 

Four years ago, the division started 
a course in safety-inspector training. 
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Its aim was to make the supervisor 
more safety conscious and to help him 
fulfill his responsibility for creating 
working conditions that are both good 
and safe. In this course, the supervisor 
is assigned to the safety department 
for 4 weeks. During the first 2 weeks, 
he receives full-time instruction in 
safety fundamentals, safety-teaching 
methods, and safety-inspection proced- 
ures. 

During the second 2 weeks, he makes 
actual safety inspections in various de- 
partments. He follows up his inspec- 
tions with the supervisor of the depart- 
ment in which the inspection was made. 
Training in the safety-inspection course 
is on an individual basis and is con- 
ducted by the safety engineer and the 
company mine inspector. 

Even though a supervisor may have 
10 years of experience, the division in- 
sists on training him. The company’s 
management development program 
guides his induction into the manage- 
ment organization at the time of his ap- 
pointment and prescribes the basic su- 
pervisory courses in which he should 
participate during his first year. 

The Division’s rank-and-file training 
has not been as extensive as its pro- 
gram for supervisors. Their program 


is on a voluntary basis. Even so, their 
response has been good and their en- 
rollment holds up well. The company 
tries to make it clear to them that they 
will benefit as much by training as the 
company will. ; 

The program is being developed to fit 
proven needs. The aim is to provide a 
miner with a new skill or to improve a 
skill he already has. 

Along this line, the company has de- 
veloped and is conducting a “burners” 
course to help trainees understand and 
use the acetylene torch. The course 
totals 16 hr. in eight 2-hr. sessions. 

A course in maintenance is also of- 
fered. This puts the trainee to work as- 
sembling various types of electrical 
equipment. It is altogether a demon- 
stration-type course, encouraging the 
man to practice until he can do the 
work alone. 

Other subjects made available to 
rank-and-file men are electrical blue- 
print reading, maintenance materials, 
and lubrication. All the courses for the 
miners not only help toward reaching a 
safer and more productive mine but 
also extend a helping hand to those 
miners who wish to move up in the 
mine’s organization.—Coal Age, Oct, 
p82 





NEW PROCESS 
MAKES NITRATE 


Ammonia gas 
One-step, continuous 
process, developed by 
Commercial Solvents 
Corp., turns out mol- 
ten ammonium nitrate 
—and safely too. It 
Passes mixture of ni- 
tric acid and ammonia Nitric 
through reactor tube 
at 180 to 250° C. Re- 
actor is packed with 
Raschig rings or glass 
beads to promote good 
mixing. Products are 
steam and dry molten 
nitrate. — Chem’ Eng, 
Aug, p215 
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ALUMINUM FOIL, over-coated with epoxy resin, is unaffected by hot caustic (center). Under-coating 
(right) holds caustic after eroding foil. Foil at left was untreated. 


Epoxies—Too Good To Be True? 


They are not magic but—for surface coating, stabilizing, potting, 
metal-to-metal bonding without welding—ethoxylene resins are amazing 


WHETHER it is bonding titanium to 
zirconium, plastics to steel, glass to 
brass, or rubber to rock—at comfort- 
able temperatures, with little or no 
pressure—epoxies will do the job. And 
that is only a small part of the story. 
(McG-H Digest, Jan °51, p30). 

They will put a superior 5-mil paint 
job on an automobile with only two 
passes of a spray gun, or line a whole 


chemical tank car in a matter of 
minutes. For electronic potting, in 
electrical miniaturization, and in 


printed circuits, count on epoxies to 
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give you results you never expected. 

What are these prodigies and where 
did they come from? Epoxies are 
ethoxylene resins. They are thermo- 
plastic in character; when cured, they 
become thermosetting. They shrink 
little during hardening, give up little . 
fugitive material during curing, have 
extremely high mechanical strength and 
excellent dielectric properties. 

Epoxies were developed in Switzer- 
land by Ciba Co., Ine., and_ inde- 
pendently in the U. S. by Devoe & Ray- 
nolds Co., Inc. Ciba further developed 
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adhesives and potting resins. Devoe & 
Raynolds applied itself to exploring 
surface coatings, paints, and varnishes. 
Both companies and others have come 
up with some pretty remarkable results. 

In the U. S., epoxies are now being 
produced from epichlorohydrin, a_ by- 
product of the production of glycerine 
from petroleum, reacted with bisphenol 
A. However, ethylene glycol and sev- 
eral other chemicals might be used 
instead of bisphenol. 

In 1946, Shell Chemical Corp., manu- 
facturers of epichlorohydrin, under li- 
censing agreement with Devoe & Ray- 
nolds, began marketing epoxy 
under its registered trade name, Epon. 
Until 1950, neither Shell nor Ciba were 
mass producing in the U. S. After 
1950, production rose to present out- 
put of more than 12-million lb. per year. 
Prices for basic epoxies dropped from 
around $2 per lb. to between 60¢ and 
$1.50. 

Shell itself does not now produce 
formulations, but provides four basic 
surface-coating resins and four struc- 
tural resins, along with a group of 
amino-type catalysts for various kinds 
of formulations. Shell’s only completely 
formulated adhesive for metal and 
other bonding at room temperature is 
called Epon adhesive VI. 

Ciba has 200 standard epoxy resin 
formulations and is adding five new 
ones amonth. Currently, Ciba is work- 
ing on new catalysts for longer pot life 
and shorter curing under high temper- 
ature. Ciba has just announced a 
resin that can be shipped precatalyzed. 

For surface coating, epoxies have 
one big advantage—they can be used 
with slow-drying but less expensive oils. 
And they can be used in combination 
with almost any thermosetting coating 
resin, such as phenolic, melamine, or 
urea. Epoxies offer chemical resist- 
ance, scuff resistance, high gloss, and 
sufficient elastomer quality not to chip 
when struck sharply. Because of their 


resins 
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ELECTRONIC UNIT is potted with epoxy-fibrous 
glass laminate material and epoxy resins. 


inherent adhesive qualities, they make 
a superior bond to wood, metal, or al- 
most anything else. Metal cans, drums, 
collapsible tubes are all being subjected 
to epoxies coating, both inside and out. 

Already epoxies are coating the in- 


teriors of dishwashers, where their 
resistance to alkalies and detergents 
is tested severely. Epoxies resist 


ultra-violet deterioration, but their use 
with color coatings tends to produce 
yellowish tones. Research is under way 
to produce bluish whites instead of 
yellowish whites now available. 

For potting, epoxies have the advant- 
age of amber clarity; of fillability with 
inert materials where keeping cost to a 
minimum is an important factor; of 
cures below room temperature to over 
300° F., with almost negligible shrink- 
age after gellation; of no-pressure cast- 
ing; and of complete adherence to 
metals, glass, and other materials. 

Epoxies have made miniaturization 
and subminiaturization in electronics 
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THICK, CLEAR BAR of epoxy resin bends 90 UNDER HIGH STRESS, glue line between rubber 
with ease, is immune to shock damage. and metal held, rubber tore. 


rt] 


MORTISED CORNERS of steel window frame are BONDED THE SAME WAY, legs and back of 
bonded with no-pressure resin. Permanent joint tubular steel chair hold fast. Bonded replaces 
is weather and rust proof usual welded joint. 
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more practical because of their stabil- 
ity, elastomer, and excellent dielectric 
properties. 

With the coming of color television, 
and higher voltages than those used in 
present black and white television, 
epoxies will be called on for potting 
circuit components that are now ex- 
posed to air and to touch. 

For experimental purposes, it is now 
possible, using special resin formula- 
tions developed by Ciba, to pot a com- 
plete miniature radio receiving set that 
will bounce like a ball without ill effects. 
Another Ciba potting resin (No. E-134) 
can take severe thermal shock with 
reduction from 130 to —40° C., when 
cast around large steel inserts. 

A European application for epoxies 
as potting compounds, unequalled in the 
U. S., is in the frequency filter recently 
developed for the new coaxial telephone 
cable from London to Bern, through 
Paris. Some 960 conversations may be 
carried on at one time because of ex- 
tensive uses of epoxies, not only in the 


frequency filter itself, but also as wire 
insulation and as supports for numer- 
ous fragile components. 


Minnesota Mining & Mfg. Co. has 
recently announced two new epoxy- 
type resins for encapsulation and pot- 
ting, called Scotchcast Nos. 1 and 2. 
They are designed for use in coils, 
transformers, resistors, and unitized 
electronic circuits. Both may be filled 
with aluminum oxide, mica, glass, or 
other materials if a class-B insulating 
material is desired; or, left unfilled, 
they are class A. 

Many new glues have been created 
as a result of the use of epoxies as in- 
dustrial resins. In metal-to-metal bond- 
ing, the temperatures traditionally used 
are from 600° F. for brazing and sold- 
ering up to 6000° F. and more for weld- 
ing. But certain applications are not 
suited to these high temperatures and, 
where low temperature bonding is re- 
quired, epoxies provide strong, lasting 
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HANDY KIT of epoxy glue has tube of resin, 
catalyst, eyedropper, and paper cups. 

bonds anywhere from freezing to 
slightly above boiling. 

As adhesives, epoxies are expensive 
in themselves, but thin glue lines and 
low-pressure treatment reduce the 
actual cost. With epoxies, it is possible 
to do quality metal bonding with little- 
skilled female labor and no expensive 
equipment. Amazing epoxies will also 
bond delicate aluminum foil to brass 
foil with no electrolytic interference. 

Armstrong Products Co. is now put- 
ting ethoxylene resin adhesives up both 
in small kits and in big lots for auto- 
mobile, radio and refrigerator manufac- 
turers. 

Specialty Resins Corp., Houghton 
Laboratories, and Cycle Weld Div., of 
Chrysler Corp. are also developing new 
adhesives on this same principle. 

Stabilizing is another job for epoxies. 
Their ability to stabilize chlorinated 
hydrocarbons makes them particularly 
useful to the paint industry where use 
of chlorine is growing fast. The epox- 
ies are also becoming more important 
as polyvinyl chlorine resin stabilizers 
where they give non-toxic properties to 
resin film and inhibit heat discoloration. 
In film, they are used with metallic com- 
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ponents such as barium and cadmium 
to help achieve better clarity and light 
resistance. 

Almost every phenolic maker in the 
U.S. is working along different lines 
with these versatile resins. Bakelite 
Co., Div. of Union Carbide and Carbon 
Corp., has been on the market for some 
time with C-8, an epoxy-phenolic resin. 
Durez Plastics & Chemical Co. offers 
its resin 15956, which is used with 
Epon resin 1007 for coatings, chemi- 
cal-resistant linings, and pipe and wire 
Coatings. Borden Co. has two resins— 
Epiphen XR&881 and XR-823—one a 
coating, the other an adhesive. Mon- 
santo Chemical Co. has a special phen- 
olic resin, P97, which is mixed with 
epoxies for making coatings. General 
Electric Co. also has an epoxy-com- 
patible phenolic resin, GE R-108. 

Catlin Corp. of America, Marblette 
Corp., Plastics Engineering Co. and 
Loven Chemical are all on the threshold 
and will shortly be in the parade behind 
these amazing epoxies that seem al- 
most too good to be true.—Mod Plastics, 
Oet, ps9 


Speeds Hosiery Production 


New  full-fashioned-hosiery machine 
built for Beautiful Bryans, Inc., doubles 
present full-fashioned-hosiery produc- 
tion rates. 

A pattern sheet somewhat similar to 
a jacquard pattern card guides the 
knitting cycle. The sheet is mounted 
vertically over a field of electric cir- 
cuits, insulating the circuits from a 
bank of 100 feelers. A hole punched in 
the plastic pattern sheet permits the 
point of a feeler to drop through and 
make contact with a particular connec- 
tion to complete a circuit. This “call” 
is converted to mechanical energy that 
actuates the knitting elements of the 
machine according to the _ pattern 
punched into the sheet.—Textile World, 
Oct, p110 
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U. S. Construction Industry 
Faces Busy, Rosy Future 


If you want to sell construction equip- 
ment or material in the U.S., you’ll be 
encouraged by the industry’s outlook, 
as predicted by the McGraw-Hill De- 
partment of Economics. 

The industry is riding the longest 
boom in its history. And the end is 
not yet in sight. For 7 years, the in- 
dustry has been booming. This com- 
pares with 8 years in the 1920’s, but far 
from declining like it did in the 1920’s, 
construction shows signs of continued 
strength through 1955. For the long 
term, look for 35% increase by 1970 
over present levels. 

This year will show a construction 
volume higher in dollars and volume 
than ever before reached. And _ it 
promises to forge ahead. But this does 


fe 
, 


wf 
MASTER BOARD REPLACES 15 BOARDS 


A 12x15-ft. master board helps plan lay- 
out of departments and equipment at Boe- 
ing Airplane Co. The master board takes 
the place of 15 large layout boards formerly 
used and solves a board storage problem. 
Board is made up of 3-ft. square sections 
that slide on runners. Plywood scale 
models of equipment are fastened in place. 
Layouts are recorded by photographing the 
board, or sections of it.—Factory, Sept, 
p106 
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WHIRLER at U. S. Navy’s Aviation Medical Acceleration Lab can produce forces as high as 40G. 
Test subject rides in gimbal-mounted gondola at left. Centrifuge is . . . 





not mean for all kinds of construction. 
Shifts in kinds of construction activ- 


ity will be marked in the next year or 


two. Private construction, particularly 
industrial and public utility, will de- 
cline, but it will be more than offset by 
rising public construction. Housing 
will remain the same with only a slight 
downward tendency. Commercial build- 
ing will rise. 

Housing represents the largest single 
part of the building industry. Greater 
population, increases in the number of 
families, bigger families, and a rising 
birth rate since 1941 have spurred the 
heavy volume. Despite 6-million new 
houses added since 1945, about 1-million 
more per year can be built through 1955 
before housing needs are filled. 

Commercial building has been neg- 
lected. More office buildings are needed, 
but they will be slow in getting started 
because of unavailable materials. <A 
good start is likely next year, with con- 
struction in full swing by 1955.—Elec 
C&M, Sept. p65 
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World’s Largest Spinner 


Huge U.S. Navy centrifuge simulates 
gravity so that scientists can study 
effects of gravity on people and equip- 
ment. Centrifuge has closed gondola 
for subject at end of 50-ft. arm. Gon- 
dola can be located at any angular 
position with respect to arm. Tem- 
perature and pressure inside can be 
changed to simulate high altitude. 

Maximum rating for unit is 40G, and 
maximum change of acceleration is 10G 
per sec. Subject can be accelerated 
from a standstill to 174 mph. in less 
than 7 sec., simulating high-perform- 
ance catapulting, for example. 

Three free-swinging cars located at 
stations along the arm permit more 
than one experiment at a time. 

Above the centrifuge and its operat- 
ing mechanism is a roof-hung room. 
Here instruments read the subject’s 
pulse rate, blood pressure, heart and 
brain waves, and respiration.—Avia- 
tion Wk, Sept 1, p34 
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NEW EQUIPMENT... 


Sanding Cloth—Gritcloth, a new sand- 
ing fabric, works 10 to 15 times as long 
as ordinary sandpaper. Abrasive is im- 
bedded in a tough, openmesh fabric that 
holds the abrasive firmly, but lets re- 
moved stock flow through the holes.— 
Bay State Abrasive Products Co.—Fleet 
Owner, Sept, p164 


Measures Ceramic Thickness — Instru- 
ment measures thickness of ceramic 
cOatings on flat or curved engine parts. 
Cyage will permit more accurate analysis 
of heat effect on ceramics and better 
quality control of production coatings.— 
Ryan Aeronautical Co.—Aviation Wk, 
Oct 13, p83 


Packaged Air Conditioner—100-ton unit 
produces 1 ton of refrigeration per 0.76 
sq. ft. of floor space, weighs 140 lb. per 
ton of refrigeration. It circulates 35,000 
cfm., causes no vibration, needs no 
Special foundation on floor or roof.— 


Airtemp Construction Corp.—Power, Oct, 
p158 


Extra Axle for 


Trucks—Extra_ single- 
wheel axle, mounted ahead of driving 
axle, permits trucker to load safely up to 
legal limit on total weight without risk- 
ing an excessive axle load. Axle coordi- 
nates with tractor’s front steering axle — 
White Motor Co.—Business Wk, Oct 11, 
p60 


Camera Copies Records—Even small 
businesses can enjoy savings afforded by 
microfilming records with portable mi- 
crofilm camera. Inexperienced person 
can handle all types of copy. Film car- 
tridge holds 50 ft. of 16-mm. film.—Die- 
bold, Inc.—Am Business, Sept, p65 


Toggle Switch—New single-pole double- 
throw switch is hermetically sealed, va- 
porproof, and unaffected by atmospheric 
change, corrosion, dust, dirt, oil or water. 
It is designed for aircraft use—Minne- 
apolis-Honeywell Regulator Co. — Elec 
C&M, Oct, p144 
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LIGHTS OUT FOR INSECTS 


“Black Light” trap, made by Gardner Mfg 
Co., entices night-flying insects to their 
doom. Trap uses fluorescent m ‘terials that 
glow under ultra-violet riuiation. Two 
36-in., 30-w. black-light lan ys effectively 
protect crops half a mile away. Trap func- 
tions best when mounted on high ground. 
Bugs are collected in plastic bag for easy 
disposal.—Elec World, Oct 6, p140 





Circular Saw Blades—New tooth design 
of circular saw blades for portable elec- 
tric saws and bench machines gives a 
faster, smoother cut with less motor 
strain. One blade has only eight teeth 
and gives safe operation without kick- 
back.—Henry Disston & Sons, Inc. 
Hardware Age, Oct 2, p92 


Hydraulic Ramp—New dock ramp has 
been developed for freight car docks. 
When actuated, a 4-ft. extension slides 
out from under ramp proper into freight 
car.—Beacon Machinery, Inc.—Factory, 
Oct, p302 


Winds Dye Packages—Soft-package at- 
tachment winds synthetic yarns onto 
1%-in. dye tubes at spindle speeds up to 
1,050 rpm. Packages are suitable for 
high-pressure dyeing systems. Device 
easily attaches to Universal No. 50 
winders.—Universal Winding Co.—Tex- 
tile World, Sept, p124 
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-.e AND MATERIALS 


A-c. Welders—Industrial 300-, 400- and 
500-amp. a-c. welders have all parts 
readily accessible for maintenance. Re- 
connection of input circuit for 220 or 440 
v. can be done without replacing coils. 
Front-mounted current dial is illumi- 
nated.—Lincoln Electric Co.—Weld Eng, 
Oct, p123 


Plastic Valve — Saunders diaphragm 
valves with polyethylene body and rub- 
ber, neoprene, or polyethylene diaphragm 
handle corrosive chemicals and food 
products. They are available with stand- 
ard thread from % to2in. They handle 
pressures up to 50 lb. per sq. in. at 77° 
F.—American Hard Rubber Co.—Chem 
Eng, Sept, p193 


Colored Plaster—Puritan pottery plaster 
is colored blue-green to cut down light 
reflectivity and make mold defects more 
easily detected. Other advantages are 
high resistance to thermal-shock cracks, 
fortification with specially hardened gyp- 
sum to make longer-wearing molds, and 
low warpage.—U. S. Gypsum Co.—Ce- 
ramic Ind, Oct, p71 


Narrow Fork Truck—New vehicle makes 
navigation in 6-ft.-wide aisles possible. 
Capacity is 2,500 lb. and it has two mast 
heights—68 and 83 in. Suspension system 
equalizes load on rough surfaces.—Auto- 
matic Transportation Co.—Factory, Oct, 
p208 


Electronic Leak Detector—New detector 
will find leaks in telephone cable without 
use of gas or soap. Electronic sniffer, 
pulled along cable filled with Freon 12 
(CC1.F.), rings bell at the leak.—Gen- 
eral Electric Co.—Electronics, Oct, p26 


“Heat Dam” Aids 


Welding—Placing a 
Chromalox electric tubular heater be- 
tween welding line and larger sections of 
cold metal shows conduction and rapid 


Better weld is said 
Eng News-Rec, 


temperature change. 
to result.—Wiegand Co. 
Oct 16, p113 
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Grinder Setup Simplified—Type-C2 cyl- 
indrical grinder, either plain or semi- 
automatic in 18-, 24- or 30-in. swings, is 
quickly set up as all controls for feeds 
and speeds are at front of machine. Op- 
eration is simplified by (1) combination 
feed handwheel and “click-count” index- 
ing mechanism, (2) preset truing and 
grinding speed arrangement, (3) auto- 
matic adjustable wheel feed.—Norton Co. 
—Am Mach, Sept 15, p186 


Cleans Lubricating Oil — Permanent 
metal filtering element on new oil filter 
eliminates need for cartridge pack re- 
placements. It will filter out particles 
as small as 5 microns, and will not absorb 
oil. Models are available for conversion 
of most passenger cars and heavier en- 
gines.—Permanent Filter Corp.—Const 
Meth & Equip, Oct, p178 


MEASURES COTTON STRETCH 


Instrument measures both tensile strength 
and elongation of small tufts of cotton 
fibers. A small tuft of fibers is gripped be- 
tween two pairs of specially designed Jaws 
spaced a short distance apart. A pendu- 
lum-type mechanism applies an increasing 
load to one pair of jaws until the fibers 
break. University of Tennessee Fiber-Re- 
search Laboratory, developers of the de- 
vice, call It ‘‘Stelometer”’.-—Textile World, 
Oct, p158 
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NEW EQUIPMENT com. 


Weigh Feeder—Automatic weight-feeding 
unit for injection machines eliminates 
over-feeding, minimizes waste, and shows 
substantial saving in material—B. F. 
Gump Co.—Mod Plastics, Oct, p154 


Grinds Crankshafts—Heavy-duty crank- 
shaft grinder handles crankshafts up to 
60 in. long. It has an 18-in. swing and a 
20-in. grinding wheel. Double-action, 
synchronized table traverse speeds work 
positioning.—Storm-Vulcan, Inc. — Bus 
Trans, Oct, p50 


€ 
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NEW VARIABLE SPEED DRIVE 


Components of 
Dodge Mfg. Co., 


this new drive, made by 
are: (1) a variable-pitch 
motor sheave; (2) a set of wide-range 
belts; (3) companion sheave; (4) slide mo 
tor base. The Taper-Lock principle is used 
in the bushings for both sheaves. Variable 
sheave assembly locks on motor shaft, as a 
unit, with the turn of a screw. One-point 
adjustment changes pitch diameter Slide 
motor base permits changes in center dis- 
tances.—Elec C & M, Oct, pl33 
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Automatic Food Filler—Machine fills 
mayonnaise, jams, relish, and similar 
semi-solid food products at speed of 40 
to 60 containers per min. Chain conveyor 
brings containers to dispensing piston. 
Machine will fill 2-oz. to 1-gal. contain- 
ers —F. L. Burt Co.—Mod Packaging, 
Sept, p169 


Range-refrigerator—-Unit, 36 in. high, 
combines either gas or electric range on 
top with refrigerator underneath. Re- 
frigerator section has _ horizontal-type 
freezer for 9 ice-cube trays or 12 frozen- 
food cartons. Inner door shelf adds more 


storage area.—General Air Conditioning 
Corp.—Elec Merch, Sept, p153 


tail cutter for 
is adaptable to 


Tail Cutter—Automatic 
papermaking machine 
high-speed, wide-web operations for 
quick, economical reel starts. It is elec- 
trically operated and has retractable 
knife to cut sheets for transfer from full 
to empty reel cores.—Black-Clawson Co. 
—Paper Ind, Sept, p774 


Refractories Get Hotter—Niafrax, a new 
ceramic material, bridges the gap be- 
tween regular ceramics and expensive al- 
loys such as cobalt, columbium, and 
nickel in jet-engines, guided missiles and 
rockets. Niafrax, a special type of sili- 
con carbide bonded with silicon nitride, 
can take temperatures in excess of 5000 
F. at 300 psi—Carborundum Co.—Chem 
Eng, Sept, p104 


Air-motor Pump—Tornado pump, with 
4'2- or 6-in. air motors, can pump light 
liquids, heavy syrups, and semi-solids. 
Capacities are 2 to 20 gal. per min. Pump 
piston and tube assembly are available in 
Stainless steel for handling food items. 
Stewart-Warner Corp.—Food Eng, Oct. 
pl21 


Trims Flash—Rolling-mill flash trimmer 
is for use in continuous process rolling 
or pickling line. It is placed next to flash 
welder that joins coils to form continu- 
ous Strip. Machine can trim materials 
0.0056 to 0.250 in. thick with great accu- 
racy—Morton Mfg. Co.—Iron Age, Oct. 9, 
p231 
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REFRIGERATOR IS PORTABLE 


For business office or luxurious home en- 
tertaining, Wonderbar portable refrigerator 
made by Servel, Inc., is available in three 
finishes—-mahogany, blonde, and white 
Storage capacity is 2 cu. ft. Removable 
legs and casters can be attached to unit. 
Freezing system is absorption type, and 
special voltages can be _  supplied.—Elec 
Merch, Oct, pl09 





Small Oscilloscope — Miniature oscillo- 
scope is small enough to be squeezed into 
a standard 2%-in. case and mounted in 
airplane cockpit like other instruments. 
Gage presents flight-test data to pilot 
and permits direct reading of strain-gage 
signals without amplification.—Midwest- 
ern Geophysics Lab.—Aviation Wk, Sept 
15, p68 


Seals Flawed Castings—New heat-setting 
non-volatile resin completely seals 
minute holes in coarse-grained metal 
castings. Casting is placed in vacuum- 
pressure tank, and liquid sealer forced 
into pores under pressure. Casting is re- 
moved from tank, and sealer cured by 
heat.—Polyplastex International, Inc. 
Business Wk, Oct 18, p86 


Cuts, Threads, Reams—New pipe and bolt 
threading machine cuts, threads, and 
reams. Capacity is % to2 in. Machine 
can be mounted on a bench, on legs, or 
on a wheeled stand.—Ridge Tool Co. 
Ind Dist, Oct, p166 
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Shields Valves—Flexible valve _ shield 
made of Neoprene synthetic rubber fits 
over valve and protects operator from 
injury if valve stem packing should fail 
Shield is particularly ei. ctive where acid 
or corrosive liquids are handled.—E. I. du 
Pont de Nemours & Co.—Eng & Min J, 
Oct, pl23 


Insulation Strapping—New metal strap- 
ping fastens all types of insulation to 
pipes, ducts, tanks, flat walls. It is ap- 
plied by strapping tool around bodies or 
nailed on flat surfaces. Steel fingers lift 
outward at 90°; insulation is impaled on 
them and held with washers.—A. J. Ger- 
rard & Co.—Elec West, Aug, p39 


Hardest Thread Guide—New thread 
guide made of AlSiMag 513 is next to 
Giamond in luster retention. Three year 
tests in some textile mills have proved 
satisfactory.— American Lava Corp.— 
Textile World, Oct, p160 


Lubricates and Preserves—Dual-purpose 

oil lubricates internal-combustion engine 

while it is operating, then preserves 

engine when it is shut down.—Texas Co. 
Marine Eng, Oct, p126 


Synthetic Enamel—Polynamel overcomes 
trouble in decorating polyethylene. It 
withstands finger-nail and Scotch-tape 
tests, is easily applied, and is available 
in wide range of colors.—Schwartz 
Chemical Co.—Chem Wk, Oct 18, p52 


Selenium Rectifier—Freedom from de- 

terioration in corrosive atmospheres is 

main feature of selenium rectifier with 

transformer and rectifier stack sealed in 

oil. Output is 3,000 amp. with voltage 

from 10 to 40 v.—Electronic Rectifier Co. 
Chem Eng, Aug, p178 
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As a special service to our subscribers, Mc 


Graw-Hill Digest will furnish without any 
charge additional information about any new 
product or technical development described 
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Hill Digest, 330 West 42nd St., New York 36, 
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MACHINE, made by Shell Mold Machine Co., 


heats pattern, dumps, cures automatically 


MOLD is removed from machine, cores are in- 
serted, mold is closed with bonding tape 


Shell Molding Means Savings 


This development in mechanized casting means savings through 
greater mechanization and less machining needed on the casting 


SHELL MOLDING, also known as the 
Croning process, offers two outstanding 
advantages: (1) adaptability to a high 
degree of mechanization and (2) lower 
production costs because of less machin- 
ing needed on the close-tolerance cast- 
ings. 

Basic concept of shell molding is the 
formation by heat of a_ thin-walled, 
rigid permeable mold from a mixture of 
fine-grain sand and a_ thermosetting 
phenolic resin. This light mold replaces 
the bulky cope and drag sections of con- 
ventional sand molds. 

Equipment needed to mechanize the 
process differs considerable from stand- 
ard foundry equipment. Right now, the 
field of machinery design is impeded by 
patent difficulties that have prohibited 
exchange of detailed information. Ev- 
eryone has had to start with knowledge 
of only fundamental principles of the 
process. 

Among the companies 
automatic-machine design 
facture are Econocast, 


engaged in 
and manu- 
Ine., Osborn 
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Mfg. Co., Shell Mold Machine Co., 
Sutter Products, and Winter Engineer- 
ing Co. Typical machine requirements 
include: 

1. Automatic and accurately metered 
sand addition. 

2. Removal of semi-cured or lumped 
mixture. 

3. Automatic heat control on pattern 
and curing oven. 

4. Elimination of pattern reheat. 

5. Automatic pattern cleaning 
coating. 

6. Automatic mold removal to avoid 
excessive distortion and warping. 

7. Maximum flexibility and adjust- 
ment of cycle and timing. 

8. Ease of changeover for different 
jobs. 

Although detailed data on exact proc- 
essing requirements for proper shell 
molds are not yet available, certain con- 
trolling factors can be _ established. 
Moisture contributes to a reduction in 
the strength of the mold shell; there 
fore, precautions such as keeping resin 


and 
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PRESSING warm mold halves together produces 
firm bond, holds mold securely in place 


containers covered should be taken to 
avoid moisture pickup. 

Inadequate mixing, sand too fine, 
resin-sand separation, and semi-cured 
or cured lumps produce voids, reduce 
mold strength, and cause rough spots 
on the surface of castings. Proper cor- 
relation of time and temperature are 
needed to produce the correct thickness 
and cure of the mold. 

These factors can be closely coii- 
trolled by automatic machine molding. 
Doing so results in the following 
mechanical and metallurgical advant- 
ages over sand-molded parts: better di- 
mensional accuracy, shifting of 
mold halves, better surface appearance, 
excellent reproducibility, thinner sec- 
tions cast, and fewer metallurgical de- 
fects such as blowholes, porosity, cold 
shuts, and included sand and dirt. 

Dimensional accuracy is high, with 
tolerances between 0.002 and 0.005 in. 
on well designed pattern equipment. A 
greater variation, possibly 0.010 in., 
occurs across the parting plane. 

Shell molding has been adapted to 
aluminum, gray iron, nodular and mal- 
leable iron, low-leaded tin bronzes, 
stainless steels, other highly alloyed 
steels. Low-carbon steels have been a 
problem. Magnesium too has not been 
cast entirely successfully with shell 


less 
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. = ih: 
SETTING MOLDS in rack avoids need of backing 
up with steel shot or sand for pouring 


GOOD PERMEABILITY of mold walls is shown by 
burning gases escaping through wells 


Ay 
AFTER COOLING for few minutes, castings are 
knocked-out from the brittle molds 
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sweating of high-tin 
troublesome because 


molding. Lead 
bronzes has 
of lead 
the surface. 

Metals generally used for shell-mold 
patterns are aluminum, gray iron, and 
copper-base alloys. Pattern surface 
must be smooth because of the exact 
reproducibility of shell-mold castings. 

Disadvantages of aluminum are that 
it may be easily nicked, it distorts at 
curing temperatures, and it loses its 
surface smoothness under attack by 
@ases given off during curing. Oxida- 
tion and scaling are the major problems 
with gray iron and copper alloys. 

Limitations of the process are few. 
Limited strength of shell molds keeps 
best applications in the 10- to 20-Ib. 
range for casting weight. Shell mold- 
ing is economically feasible only for 
medium- or high-volume production 
items if no large saving can be made on 
machining. Also high pattern cost still 
déters further growth of the process. 

But the outlook for shell molding is 
more than good. The process is claimed 
to be the greatest stimulus to hit the 
foundry industry in many. years. It 
fills the gap, with considerable overlap, 
between conventional sand molding and 
investment casting. 

Shell molding will expand with the 
development of lower-cost patterns, 
cheaper resins and smaller proportions 
of it, and less costly and more flexible 
production equipment.—Prod Eng, Oct, 
p121 


been 


segregation and migration to 


New Tramp-lron Detector 


High-intensity surface magnets and 
magnetic pulleys offer no _ protection 
against weakly magnetic tramp iron. 
No magnet will remove high-manga- 
nese steels from a stream of material. 
C. M. Marquardt, an engineer from Salt 
Lake City, studied this problem and 
designed an electronic device for de- 
tecting weakly magnetic tramp iron. 
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ASPHALT ADHESION TESTED 


That cylindrical-shaped object is a scintil- 
lation counter that an Atlantic Refining 
Co. engineer is using to test adhesion of 
asphalt to road stone. After stone is 
soaked in solution of radioactive calcium 
chloride and dried, it is coated with asphalt 
and immersed in water for specified time. 
Solution is evaporated and residue is 
checked by the counter to determine if 
radioactive chloride (and asphalt) have 
come off rock.—Chem Wk, Oct 4, p34 





The new device operates on the prin- 
ciple that when a piece of iron is moved 
through a steady-state magnetic field, 
in which is placed a coil, a small electric 
current will be generated in the coil. 
The device consists of permanent mag- 
nets placed below the belt, a sensing 
unit made up of a series of coils above 
the belt, and an amplifier that increases 
the signal from the coils. 

Tramp iron passing the sensing unit 
causes generation of a small current, 
which is filtered, converted and ampli- 
fied to trigger a thyratron tube to 
actuate a warning device and, if desired, 
stop the belt. Sensitivity of the de- 
tector is adjustable so that small pieces 
of tramp iron can be allowed to pass 
undetected.—Eng & Min J, Sept, p96 - 
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PLASTIC PROTECTS COSTLY TANK IN NEW APPLICATION 


Chemically inert Kel-F, or polytrifluoro- 


monoethylene, made by M. W. Kellogg Co., 


is finding new uses from valve seats to tank 
liners like the one above. The liner is a 
complete vessel, 18 ft. long by 3 ft. in dia 


When installed, it will completely protect 
the costly metal vessel from corrosive at 
tack. Kel-F can be readily molded on all 
types of standard production equipment.— 
Chem Eng, Sept, p200 





New Fining Agent Removes 
Copper and Iron from Wine 


Remarkable new discovery is a fining 
agent that removes all traces of un- 
wanted copper and iron from wine. 
Known as the Fessler Compound and 
made by Berkeley Yeast Laboratory, 
the material prevents “metal casse’’, or 
clouding of wine. Jt is proving equally 
effective in preventing clouding in fruit 
juices and vinegar. 

Besides clarifying the wine, Fessler 
Compound flocculates or precipitates 
promptly and completely, does not add 
or remove anything from the wine 
proper, has no ill effect on wine quality 
even when added in larger quantities 
than specified. Wines may be filtered 
immediately after treatment. 

The compound is a partial complex of 
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potassium ferrocyanide, ferrous sulfate, 
sodium hydroxide, and citric acid. It 
complexes the soluble metal contami- 
nants into their insoluble forms at a 
pH of 7 or lower. It is generally added 
in the final storage tank as the last step 
before polish filtering. 

One gallon removes 0.5 ppm. of metal 
per 1,000 gal. of wine. Cost per gallon 
of finished treated wine ranges from 0,1 
to 0.4¢, depending on metallic content. 

Food Eng, Oct, p112 


Device Boost, Altitude 


Robert Reichelm Co., Conn., predicts 
that a device alled a “Gasifier” can add 
10,000 ft. to the fighting altitude of mili- 
tary aircraft. The unit can do this, the 
company asserts, by raising combustion 
efficiences to a point much higher than 
heretofore obtainable in jet engines; 
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that would permit better mixing and 
more stable fuel-air ratios at high alti- 
tudes. 

The Gasifier gives aircraft a big lift 
by introducing a gaseous, rather than 
vaporized, fuel into the igniter, the firm 
explains. Before fuel reaches the main 
combustion area for mixing with air 
and ignition, it is given a “preliminary 
mix” with bled air and run through a 
gauntlet of flame (caused by burning a 
small part of its own fuel) to bring it 
from the fuel-air vapor stage to a 
superheated fixed gas.—Aviation Wk, 
Sept 29, p74 


Continuously Mixed Cake 


Batter for angel food cake is mixed con- 
tinuously at a rate of 1,000 lb. per hr. 
at Muller-Grocers Baking Co. This 
rate is three times the old batch rate. 
Other advantages are less time to bake 
continuously mixed cakes and greater 
volume produced by mixing. 

Batter is premixed for 2 min. in 
vertical mixer, pumped to holding tank, 
then under 100-lb.-per-sq.-in. pressure 
to an AMF Oakes mixer. A _ pronged 
disk turns at 400 rpm. to whip the mix 
to a consistency not practical with the 
usual methods.—Food Eng. Oct, p73 


New Automatic Machine 
Packs Hard-to-Pack Fish 


Inability to flow makes some food prod- 
ucts like fish, leafy greens, and ham- 
burger impossible to handle by conven- 
tional filling and weighing equipment. 
But Atlantic Coast Fisheries Co. has at 
least solved the fish problem with its 
new machinery. 

Small fish are filleted on an automatic 
machine, pressed into a slab or block, 
and then wrapped in a foil package. 
The new fillet packer is the heart of 
this operation. 

Fillets are stored in a vertical tank 
that has a cross-section identical to the 
shape of the trays in which the fish is 
packed. Bottom of the tank is open, 
but the column of fish fillets is held up 
by a horizontal circular spinning steel 
knife. 

In operation, the knife moves out 
from under the column; the column 
drops to a tray on a conveyor below the 
tank and the knife moves back into the 
column, cutting it into an exact 1-lb. 
slab ready for wrapping. The conveyor 
then brings the next tray into position 
and the cycle begins again.—Mod Pack- 
aging, Sept, p146 


HUMIDIFIER HAS 
NO FLOAT VALVE 


Home-furnace humid- 
ifier was redesigned by 
Bettinger Corp. to 
save brass and copper. 
New porcelain-enam- 
eled steel unit has no 
float valve or float 
chamber. Tank is bal- 
anced on a fulcrum. 
Water entering 
through orifice valve 
fills tank, tips it, and 
so closes orifice to 
shut off water flow.— 
Prod Eng, Sept, p138 
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BRACKET drawing shows how lightweight casting design (right), with thinner walls, and minimum 
machining, brought conventional casting weight (left) from 0.209 Ib. to 0.159 Ib. 


They Watch F-89's Weight 


An extra pound here breeds more pounds there when you design an 
airplane. So pound-, ounce-conscious engineers aim at least weight 


ADD ONE POUND to the aircraft frame 
and you get 7 to 11 lb. additional weight 
in the completed airplane. That is prac- 
tically an unwritten law in aircraft de- 
sign and production. Each pound of 
weight needs additional power to main- 
tain equivalent performance, and added 
power means more fuel. Both can add 
up to heavier basic structure. 

To eliminate such a result, engineers 
on the F-89 Scorpion (McG-H Digest, 
May ’51, p30) program at Northrop 
Aircraft, Inc., are super-critical of 
extra poundage—even extra ounces. 

Northrop’s plan keeps every member 
of the engineering team in the weight- 
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saving game. Each engineer, no matter 
what phase of work in which he is en- 
gaged, is urged to submit ideas for par- 
ing pounds. As these ideas are received, 
they are carefully processed by depart- 
ment heads in mechanical design and 
structures. 

Northrop weight engineers have set 
up a “target-weight” value—4% under 
specification weight. Every one con- 
nected with current designs is urged to 
hit this target. 

A bimonthly, special newsletter, 
“Target Weight”, tells the current 
weight of the plane, the target weight, 
and the change since the last report; 
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compiled jointly by producibility engi- 
neering department and the weight sec- 
tion, it includes information on arma- 
ment, fuselage, controls, electrical, 
equipment, hydraulics, landing gear, 
powerplant, and wings. 

But even target weight is not a final 
aim. Final weight can often end up 
below target when engineers constantly 
seek minimum weight. The question is 
often raised whether small weights— 
0.1 or 0.2 lb.—are worth consideration. 
Northrop thinks they are. For it is the 
large number of small weight reduc- 
tions, plus only a few, if any, large re- 
ductions, that ultimately result in “min- 
imum weight” aircraft. 

In addition to the newsletter, a break 
down of target weights compared to 
current weights tells each design group 
how their components are doing. 

Northrop finds weight reduction on 
detail parts an important factor. Mill- 
ing, turning, drilling, and sheet-metal 
shéaring and routing operations in the 
F-89 program all offer worthwhile sav- 
ings. 

It has been found 
cost of milling is 
instances. 

Departmental teamwork at Northrop 
is efficient. The process engineering 
department keeps weight engineers ad- 
vised of acceptable material substitu- 
tions that will result in weight savings. 
The producibility engineering depart- 
ment coordinates the efforts of the 
weight and design sections from a cost 
standpoint, using the allowable dollar 
value to save a pound as a measuring 
criterion to promote an efficient weight- 
saving control. 

Vendors, too, are enlisted in the pro- 
gram. Specific vendors look over North- 
rop’s drawing and are asked to mark 
the prints for lightest weight consistent 
with specifications and their particular 
process. That way Northrop is sure 
of getting the lightest part possible.— 
Aviation Wk, Sept 29, p31 


that the 
justified in 


extra 
many 


62 


FIXTURE MAGNET HOLDS WORK 


Alnico permanent magnet holds radio dial 
pointer in correct position on mandrel of 
riveting machine, leaving both hands of 
operator free to actuate the two safety con- 
trols that start the machine. Device was 
developed by Crosley Div., Avco Mfg. Co., 
to cut down on off-center flaring of dial 
bushing. Previously, operator could not 
hold the pointer and actuate starting con- 
trols safely —Electronics, Oct, p268 





Plastics and Wood Wedding 
Produces Thriving Industry 


Since U.S. introduction to hot-plate 
pressing of plywood in the mid 1930’s, 
use of phenolic type adhesives has 
soared. Production of plywood mills 
has risen seven-fold in 15 years. Along 
with it use of phenolics has boomed, 
with this years’ requirement ten times 
what it was in 1941. 

How long will this phenomenal 
growth continue? No one can foretell, 
but the future looks bright if all the 
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combination 
Here are a 


new uses of plastics in 
with wood are indicative. 
few: 

e Resin impregnated paper and hard- 
board promise to use more and more 
phenol, urea, resorcinol, melamine, and 
their derivatives and modifications. 

e Pressure as well as surface treat- 
ments with preservative and fire-re- 
tardant chemicals rose sharply in 1952. 

e A plastic surface treatment, using 
an alkyd resin base, for concrete forms 
now enables forms to be “cracked off” 
and reused over and over. 

¢ Wood-plastics technology has given 
air transportation a lighter, stronger 
freight container with no bulky cleats. 

e In building, plywoods and laminates 
are finding new uses inside and out. 
Metal is a big contender, but plywood 
is cheaper. Wood beams, treated with 
phenol of resorcinol resins, are fire-re 
sistant and will not collapse when 
exposed to extreme heat. 

e Striated plywood and hardboards 
are competing successfully with as- 
bestos and asphalt shingles. 

e Silos and barns of plywood are 
being used on farms where durability, 
cost, and safety are of prime impor- 
tance.—Mod Plastics, Oct, p100 


Ceramic-Coating Progress 


While Solar Aircraft Co. has been turn- 
ing out ceramic-coated parts for jet and 
reciprocating engines, it has also 
searched out commercial uses in other 
fields. 

The Solaramic coatings are applicable 
to temperature ranges up to 2000°F. 
Test coatings have been made for such 
diversified products as automotive 
valves, petroleum refining equipment, 
spark-plug parts, unit-heater compo- 
nents, oil-burner parts, industrial bel- 
lows, locomotive parts, gas-turbine hot 
parts, thermocouple components, heat 
exchangers, industrial-furnace parts.— 
Ceramic Ind, Oct, p96 
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New Equipment Helps Cut 
Bus-Duct Production Costs 





HANDLING of bus duct at Westinghouse 
Electric Corp. is speeded by conveyor in 
front of press brake to carry pierced blanks 
to second brake for forming. 








TAPPING four holes in each end of chan- 
nel sections is done at same time by two 
machines controlled by one pedal; former 
method tapped one hole at a time. 





SPOT WELDING of channel backs to top 
and bottom is done in automatic 100-kva. 
unit that replaced two men and single-head 
welder.—Am Mach, Sept 29, p105 
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BLENDING old equipment with new at Ehret Magnesia Mfg. Co. produces .. . 


New Magnesia Plant from Old 


Modernization brought great changes in power system, tapped boiler 
flue gas for process CO.,, called for special mechanical equipment 


REVAMPING its entire process plant to 
imcorporate the latest techniques in 
manufacturing magnesia insulation 
was the goal of Ehret Magnesia Mfg. 
Co. in 1949. To do the job, Ehret called 
in the Kuljian Corp. of Philadelphia, 
plant designers and constructors. 
Together, Ehret and Kuljian worked 
out plans with an eye to three things— 
efficiency, future development in the 
magnesia insulation industry, and full- 
est possible utilization of equipment al- 
ready working in the plant. Power- 
station design was particularly unusual. 
Power—The old plant met its elec- 
trical needs with three 200-kva. single- 
phase transformers and two 220-volt 
generators—375-kw. and 300-kw. To 
handle the new and greatly increased 
load and still make allowances for the 
future, Kuljian decided it would be 
more economical to purchase 33,000 
volts from a nearby utility. New 480- 
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volt motors were purchased and, to 
keep using existing 220-volt motors, the 
old 2400-480 /240-volt transformer bank 
secondary was pressed into service as 
an autotransformer. 

Steam Supply—In the new design, 
chief users of steam are the product 
drying ovens, each requiring 10,000 Ib. 
per hr. of saturated steam at 300 Ib. 
per sq. in. Both operate at once at 
peak plant output. 

Three oil-fired 12,500-lb.-per-hr. boil- 
ers form the heart of the steam supply. 
Bunker C oil feeds to them from hori- 
zontal tanks standing on a hill above 
the boiler room. Magnesia block insu- 
lation keeps the oil fluid throughout the 
winter without coils. 

The new steam-water cycle is un- 
usual. Hot lime and soda soften raw 
water. The softener tank is oversized 
and doubles as a retention basin where 
water can settle for up to 14 hr. Re- 
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sultant low-turbidity water makes filt- 
ers unnecessary. The tank is also 
equipped with a deaerator with storage 
space for a 10-min. supply of water. 

The softener tank, mounted above the 
boiler-room level, allows gravity filling 
of drums. This pressure head permits 
holding pressures up to 10 lb. per sq. in. 
within the deaerator without danger of 
the feedwater flashing in the two boiler 
feed pumps. One pump is motor driven, 
the other turbine driven. Turbine speed 
suffers so little from load swing that no 
noticeable change in pump discharge 
pressure occurs. Accordingly, the usual 
pressure regulator is omitted. 

Saturated steam leaves the boilers at 
300 Ib. ; sq. in. and serves the major 
steam louus -the drying ovens, one 
boiler feed pump, a forced-draft and an 
indirect-draft fan, then through reduc- 
ing valves to 125 lb. per sq. in. and 17 
lb. per sq. in. 

Heat for the 300-lb.-per-sq.-in. drying 
oven is delivered by hot air forced over 
steam-heating coils by motor-driven 
fans. 

Boiler flue gas is the source of CO, 
for carbonating tanks. A pneumatic 
combustion-control system employs a 
master regulator that varies air and 
steam flow as steam pressure drops and 
yet maintains maximum CO, for 
process use. Furnace drafts hold 
steady by automatic positioning of the 
uptake dampers. 

One or more boilers may be locked at 
any load and the remainder let swing. 
An interlock permits the fuel feed valve 
to open only after two fans, induced- 
draft and forced-draft, are operating. 
Shutting down the forced-draft fan 
closes down the furnace and lets the 
induced-draft fan purge it. 

CO, control is manually affected by 
adjusting the fuel-air ratio. A smoke 
indicator, an alarm, and a recorder 
serve the process gas breeching so this 
gas flow can be stopped if the smoke is 
dense enough to offset the color. 
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FLUE-GAS HEAT RECOVERED 


New catalytic oxidation unit Installed in 
flue-gas stream of catalytic cracker at Sun 
Oil Co.’s refinery burns heavy hydrocarbon 
vapors and carbon monoxide in flue gas. 
Results: reduced air pollution and heat loss. 
Catalyst, developed by Oxy-Catalyst Mfg. 
Co., consists of 73 platinum-coated ceramic 
rods, each 6 in. long, arranged in rows be- 
tween two 3-in. square plates. To exist- 
ing oxidation unit were added 2,500 ele- 
ments. Salt tubes were retained for heat 
recovery. Complete oxidation takes place 
on contact with catalyst.—Oil & Gas J, Oct 
13, p346 





Furnace gas leaves the boilers at the 
rear, passes down to a preheater and 
then up to an induced-draft fan inlet. 
Fans discharge into an &85-ft. stack. 

A branch duct ties into the breeching 
to an L-shaped gas scrubber enclosing 
the base of the stack on two sides. 
Water for the scrubber jets comes from 
the cooling water discarded from 
process. This method gives ample CO, 
ready for use.—Power, Oct, p77 
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Ball Bearings Move Tower 


British engineers are engaged in mov- 
ing a 2,000-ton, 80-ft. water tower from 
its present site to a new location 810 ft. 
away by an unusual method that uses 
ball bearings on steel tracks. 

In its original location, the tower in- 
terfered with plans for new construc- 
tion, but the tower was necessary and a 
new one would have cost around $80,000 
to build. The contractors suggested the 
novel ball-bearing method, adding that 
total cost for the job would be $42,000. 

The tower was separated from its 
foundations by small blasting charges 
and a hexagonal concrete cradle was 
built at the base. A series of concrete 
blocks were placed in twin concrete 
roadways from the base of the tower to 
the new site. Steel channels were set 


on top of the blocks and 23-in.-dia. ball 
bearings were put in them. The tower 


was lowered gently onto the bearings. 

A caterpillar tractor and block and 
tackle moved the tower at a normal 
rate of 50 ft. a day.—Eng News-Rec, 
Oct 16, p54 


Hot Steam Cools Turbine 


Routing partly expanded steam over 
exterio: surfaces of inlet steam parts 
does some highly desirable cooling in 
the high-temperature element of a 
steam turbine. It also saves critical 
materials since lower temperatures per- 
mit thinner walls, smaller casing bolts. 

Design reverses the flow of relatively 
cool exhaust steam toward the inlet 
end between inner and outer casings, 
exhausting to the reheater through an 
opening in the base at the opposite end. 
Large flow areas keep steam velocities 
low and insure low pressure drop.— 
Power, Oct, p85 





LEGAL NOTICE 


STATEMENT REQUIRED BY THE ACT OF 
AUGUST 24, 1912, AS AMENDED BY THE 
ACTS OF MARCH 3, 1933, AND JULY 2, 
1946 (Title 39, United States Code, Section 
233) SHOWING THE OWNERSHIP, MANAGE- 
M , AND CIRCULATION of McGraw-Hill 
Digest published monthly at New York, N. Y., 
for October 1, 1952 


1, The names and addresses of the pub- 
editor, and business manager are: 
McGraw-Hill International Cor- 


N. @.; E r, Harry S. Wharen, 330 West 
42n@ Street, New York 36, N. Y.; Business 
Manager, J. S. McCain, 330 West 42nd Street, 
New York 36, N. Y 


2. The owner is: McGraw-Hill International 
Cc ration, 330 West 42nd Street, New York 
36, . Y¥. Sole Stockholders: McGraw-Hill 
Publishing Company, Inc., 330 West 42nd 
Street, New York 36, N. Y.; Stockholders 
holding 1% or more of stock: Curtis W. 
McGraw and Donald C. McGraw, Trustees for 
Harold W. McGraw, Curtis W. McGraw and 
Donald C. McGraw, all of 330 West 42nd 
Street, New York 36, N. Y.; Curtis W. McGraw 
and Harold W. McGraw, Trustees for Cath- 
erine M. Rock, 330 West 42nd Street, New 
York 36, N. Y.; Curtis W. McGraw, 330 West 
42nd Street, New York 36, N. Y.; Donald C. 
McGraw, 330 West 42nd Street, New York 36, 
N. Y.; Mildred W. McGraw, Madison, New 
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Jersey; Grace W. Mehren, 536 Arenas Street, 
LaJolla, California; Touchstone & Company, 
c/o The Pennsylvania Company, 15th and 
Chestnut Streets, Philadelphia 1, Pa. 


3. The known bondholders, mortgagees, and 
other security holders owning or holding 1 
per cent or more of total amount of bonds, 
mortgages, or other securities are: None. 


4. Paragraphs 2 and 3 include, in cases 
where the stockholder or security holder ap- 
pears upon the books of the company as trus- 
tee or in any other fiduciary relation, the 
name of the person or corporation for whom 
such trustee is acting; also the statements in 
the two paragraphs show the affiant’s full 
knowledge and belief as to the circumstances 
and conditions under which stockholders 
and security holders who do not appear upon 
the books of the company as trustees, hold 
stock and securities in a capacity other than 
that of a bona fide owner. 


McGRAW-HILL INTERNATIONAL CORP. 
By J. A. GERARDI, Treasurer 


Sworn to and subscribed before me this 
9th day of September, 1952. 


(SEAL) 
Notary Public, 


30-7,750,500 
(My commission expires March 30, 


ELVA G. MASLIN 
State of New York, No. 
1954.) 
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This Employer is 
BUILDING PRODUCTION! 


















Required Reading 
If You Employ 100 
Workers Or More! 






FREE, Factual Book 
Tells How IN-PLANT FEED- 

ING Helps You Do It! a Ul eeweo 
Here is a key to greater production. TF 









Teamwork between management and labor 


. better employee relations. Tells you in simple terms; —~ 
Nearly half of all labor officials reply- How to Establish Food Service Policy ... What 
ing to a recent survey rated good food— In-Plant Feeding Does For You .. . How to Choose 
reasonably priced—as a prime factor in Eaui f How ToC 
maintaining good employee relations. quipment for Greatest Economy . . . How To Cut 
A noted food-service expert, shows you Food Preparation Costs . . . And More. 
how you can put food to work . . . build- scale lit a ec ea ttc ire —-4 
ing better employee relations, cutting ab- | 
onan : a . International General Electric Company 
nteeism, increasing production. Dept. CED23, 570 stexington Ave., | 
e j New York 22, N S.A. | 
Please have ss aeaneariee deliver my FREE | 
| copy of “In-Plant Feeding” | 
f | 
- . | SE itr8inennSup eee waecegeeudanererneexs ; 
a | Company ..... Rhavsedneheekesseerseeks ews 
Leader in Commercial | Ee TOrrrrrrrrererrrrrrerririrt | 
Electric Cooking for 40 Years! ee 
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NEW MODEL » 
UNDERWOOD SUNDSTRAND 


ALL PURPOSE—LOW COST ACCOUNTING MACHINE 


en 





FAST 
AUTOMATIC 
EASY 70 OPERATE 





Soles and Service Throughout the World « Consult your local Underwood Dealer or write to us 


UNDERWOOD CORPORATION 


SA International Division 
UNDERWOOD 1 PARK AVENUE, NEW YORK 16, N.Y., U.S.A. 
yee ey Typewriters * Adding Machines * Accounting Machines 
q \ 
bie Carbon Paper «+ Ribbons 


McGraw-Hill DIGEST—December, 1952 



























12-1 Pharmaceutical Intermediates—Airco 
Co. International. 4p. Folder gives the 
properties of 1, 3-dimethylurea, dimethyla- 
minoethanol and diethylaminoethanol. 


Minneapolis - Honey- 
well Regulator Co. 68p. Catalog 9300 de- 
scribes Radiamatic pyrometers. Catalog 
100-4 furnishes information on the use of 
thermo-couple pyrometric supplies. 


12-2 Pyrometers - 


12-3. Microwave Equipment Westing- 
house Electric International Co Sp. Com- 
plete specifications for type I'B-1 micro- 
wave equipment are given in booklet B-5448. 


12-4 Gyratory Sifters Allis-Chalmers 
Mfg. Co. &p. Bulletin 07B6124B describes 
“Low-Head” gyraiory sifter that separates 
two to eight materi: izes in one operation. 
12-5 Horizontal Belt Convevor Rapids- 


Standard Co., Ine ip Applications and 
specifications of Rapistan Table-Veyor hori- 
zontal belt conveyor are given in bulletin 


TV-52. 


12-6 RKRunning-time Recorders—Pristol Co 
8p. Bulletin OP1504 covers Series 500 run- 
ning-time recorders for machines, pumps 
presses, and similar equipment 


Machine 
Bulletin DR-3-50 


12-7 Koof Ventilators—American 
and Metals, Inc 12p 
contains details and certified 
capacity ratings of De Bothezat power-flow 
roof ventilators 


construction 


12-8 Materials Handling Clark Equip- 
ment Co Sp Specifications of fork-lift 
trucks and their attachments and devices 


are featured in bulletin TC-55-7144 


12-9 Gas Odorants—Oronite Chemical Co 

27p. Technical bulletin gives data on five 

types of odorants for use by gas utilities in 

locating escaping gases 

Link-Belt Co. 24p 

perishable com- 
storage is de- 


12-10 Icing Equipment 
Equipment used in icing 
modities in transit and in 
scribed in bulletin 2382 


12-11 Desert Communication—RCA Inter- 
national Corp. 12p. “Sand Oil and Radio” 
tells the story of communication by radio 


McGraw-Hill DIGEST—December, 1952 


PRODUCTION IDEAS 


from Manufacturers’ Catalogs 


line 


along the long trans-Arabian pipe 
12-12 Jig Borer—Pratt & Whitney Div 
Niles-Bement-Pond Co. ip No. 1E jig 
borer, smallest of machines featuring Elec- 
trolimit measuring system, is described in 
eircular 550. 

12-13 Neolyn Resins—Hercules Powder 
Co. 16p. Form $84 gives applications and 
starting formulations for use of Neolyn 
resins in adhesives, plastics, lacquers 
12-14 Fork-lift Truck Attachments—-Ross 
Carrier Co. 12p Bulletin A-BL covers 
hydraulic bin-loader attachment. Bulletin 
A is a general catalog on attachments and 
accessories. 


12-15 Gages—Sheffield Corp 38p “Di- 
mensional Control and Gaging Policy” con- 
tains illustrations, charts, and descriptions 
of various kinds and types of gages and 
precision measuring instruments 

12-16 Oijil-refinerys Equipment Bigelow- 
Liptak Corp. 8p. Castable-refractory ves- 


and heat enclosures for oil refineries 


are detailed in catalog 34 


sels 


12-17 Proportioning Systems—Jeffrey Mfg. 
Co. 56p Equipment for Jeffrey-Traylor 
weighing, batching, and proportioning sys- 
tems is described in catalog 841 


Bliss Co. 
of high- 


12-18 Forging Presses——-k. W 
ip. Catalog 42 illustrates new line 
speed forging presses 


12-19 Salvage Welding—Eutectic Welding 
Alloys Corp 64p Illustrated booklet, 
“Tool & Die Salvage Welding”, discusses 
more efficient and widespread usage of im- 


proved tool- and die-welding procedures. 


10p. 
2ACP- 


Water Chillers—-Servel, Ine 
1IACA-88-10 and data 


12-20 


Catalog sheet 


88-301 give description and applications of 
Model DUT 25-ton water chiller 

12-21 Shell Molding Process Monsanto 
Chemical Co. 28p Bulletin 77 gives com- 
plete and factual text on the new and 
proved casting method for the foundry in- 
dustry 


12-22 Abrasive Cutting—S. S. White In- 
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PRODUCTION IDEAS com. 


Div 4p. Sulletin 5205 describes 
the “Airbrasive”’ unit, which cuts by means 
of a high-velocity stream of gas-propelled 
abrasive particles 


dustrial 


12-23 
Co. 8p 


Catalytic Cracking—M. W. 

Issue No. 1 of 1952 Series of Kel- 
loggram the historical develop- 
ments in catalytic cracking. 


Kellogg 


features 


12-24 Carbon-steel Tubing — Babcock & 
Wilcox Co ip Condensed data on me- 
chanical and physical properties and use of 
seamless and welded carbon-steel tubing is 
covered in data card 142 

12-25 Spacing Tables—Wullard Co. 
“The Norton Story of Bullard Spacers” 
how the installation of Bullard 
tables aids Norton production 


10p. 
tells 
spacing 


Prod- 
Surfacing for 
describes how 
surface 


12-26 Bridge Floors— Reliance Steel 
ucts Co tp Safe-Grip 
Open-Grid Bridge Floors’ 
Surfacing machine gives non-skid 
International Gen- 


2? office 


Good Lighting 
Electric Co -Sp 
@nd drafting 
diagramed in 


Solutions to 
lighting 


catalog LS-145 


room problems are 


12-28 Blowers American Blower 
48p Complete line of equipment to 
Practically every known 
@uirement is coy 


12-29 Plaskon 
Glass Co. 16p 
the molding 

Alkyd 
and uses of 


Corp 
handle 
air-handing re 
ered in bulletin B-4729 
Alkyd ——Libbey-Owens-Ford 
Bulletin A-3 and A-4 cover 
and pre Plaskon 
Bulletin A-7 covers the properties 
molded Alkyd 


perties ot 


Plaskor 





These turers’ catalogs will be sent free to 
subscribers. Fill in squares with catalog numbers 
desired and mail to the Editor, McGraw-Hill Digest, 
330 West 42nd St., New York 36, N.Y., U.S.A. 
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12-30 Cycle Billing—Le Febure Corp. 12p. 
Catalog CB 814-752 describes plan for es- 
tablishing several evenly divided billing 
loads and the equipment needed 


12-31 Variable Speed Units—F. U. (Lon- 
don) Ltd. 8p. Bulletin gives dimensions, 
operation, applications and advantages of 
Sentinel F. U. variable speed units. 


12-32 Sludge Control—Foxboro Co. 4p. 
Form AED 833-9 describes how modern in- 
strumentation automatically controls re- 
turn sludge and aeration in operation of 
municipal and industrial activated sludge 
plants. 


Mining — Twin Dise 
“Mining Issue” of Pro- 
duction Road describes advances in under- 
ground and pit mining, quarrying, and pe- 
troleum production through equipment 
mechanization. 


12-33 Mechanized 
Clutch Co. 24p. 


Barber-Greene Co. 
a dryer- 
for 


12-34 Road 
Sp. Bulletin 
mixer for preparing patching 
bituminous and concrete roads 


Patching 
804 describes Mixall, 
material 


12-35 Mildewproofing Agents Witco 
Chemical Co. 27p. Technical Service Re- 
port P-17A summarizes government speci- 
fications and describes methods and prod- 
ucts available for mildew-proofing 


Pumps Roots-Connerville 
Rotary positive Type XA 
bulletin 31-B-1T. 


12-36 Gas 
Blower Corp. 8p. 
gas pumps are detailed in 


Valves—Jerguson Gage 
Unit 180 covers complete 
level gages, and 


12-37 Gages and 
& Valve Co. 4p. 
line of liquid 
specialties. 


valves 


Good until March 1, 1953. (Part below Must be 
completely filled in. Please TYPE or PRINT.) 
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Mining Copper 
“UPSIDE e DOWN’’ 


in the ANDES 


Here is the famous 
"Christ of the 
Andes”, which 
marks the bound- 
maary between Chile 
womand Argentina. 


THIS view shows a copper mining camp 

carved in the Chilean Andes, which is 

unique in that it is ‘upside down”. The 

ore occurs high up on the mountain and 

is dropped some 2,000 feet through chim- +, a 

neys in solid rock. Miners and supplies = on; “SYMONS” Cone 
are ema rather than lowered, to their jj Crushers ore built in 
working places. 

The ps +e plant at this mine includes : Zee sti: on Sanderd, Sept aed 
12 “SYMONS” Cone Crushers which H { and Intermediate 
reduce all ore mined to less than %%” : iit} types, in capacities 
diameter. p : \ from 6 ot 900 tons 

No matter where you travel in the Min- nh sg h 
ing World ... you will find “SYMONS” ““Seame , — 

Cone Crushers the leading choice of the ‘ rs 

world’s producers of ores and industrial 

minerals. “SYMONS"—a Nordberg trade- 
mark known throughout the world. 





USE THESE DEPENDABLE NORDBERG PRODUCTS 





GRINDING MINE HOISTS RAILWAY “SYMONS” 
ENGINES MILLS MAINTENANCE VIBRATING 
CRUSHERS MACHINERY BAR GRIZZLIES 


"inns cases cali santas aces Ae a ean Gime ates anne a eae ie ae ee es ee ee ee ee ee 


NORDBERG MFG. CO., Milwaukee, Wisconsin, U.S.A. CABLE ADDRESS: NoRDEERG 


rNCi7 NN =~ , 

Ke) 24 BY 24 a XE) nyo 

BS ES Se Be See EWS HE WORLD 
LONDON PARIS JOHANNESBURG MEXICO, D.F. —— 


19 Curzon St. 8, ruveduBoccador P.O. Box 4139 Dolores 3 XM152R 
Declers in Principa! Trading Areas Throvghout the World 
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HITACHI’S 
Generating Plant 
Equipment 


Cable Address: “HITACHY Tokyo’’All Codes Used. 


* Water wheels 
* Alternators 
* Boilers 
* Steam turbines 
* Transformers 
* D.C. Generator 
* Circuit breakers 
* Frequency changers 
* Motors for all electrical Services 
* Electrolytic cells 
* Switching equipment 
* Meters for all electrical equipments 


LUA. 


VYokyo Japan 
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.-. source of basic chemicals for industry 


+] 
PICKLING 
Daeiall 


Melals...Cyanamid Metal Treating Compounds Help 
Make Metals More Available, More Useful 


Cyanamid supplies the metals industry with many chemicals for almost every step in the process of 
changing ores to finished metal products. Many Cyanamid products and processes help overcome 
metal shortages, help produce better metal products at lower cost. 


CYACOR® Resins, thermosetting resins for use as fast 
curing foundry core binders in either conventional or 
dielectric ovens. 
CALCIUM CYANAMIDE 6-16, Granular Form, ladle addi- 
tion for increasing the nitrogen content of molten steel 
AEROCASE® Case Hardening Compounds 
AEROCARB® Carburizing Compounds 
AEROHEAT® Heat Treating Salts. 
AEROBRITE* Metal Processing Aid, inhibitor in the pick- 
ing of steel and used to minimize sludge formation in 
electrolytic tin plating. Also used in carburizing steel. 
CYANAMID Metallic Stearates, lubricants in metal 
powder molding. 
AEROSOL® Surface Active Flotation Reagents. 

*Trode mort 
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AMERICAN Ganamid COMPANY 


30 Rockefeller Ploza, New York 20, N.Y 


Representatives Throughout the World 











Products ore offered in all countries except under odversely -controlied potent rights 
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NTS. DIVISION 
and equipment 


industries 


CHEMICAL PLA 


° h f plants 
types ° 
ffers these " 
to the oil, Gas, and Proce 
/ 


© Catalytic Cracking Plants ® Gasoline Plants 


® Caustic Soda and ¢ High Pressure Processes 
Chlorine Plants 


© Chemicals from Petroleum 


® Liquefied Gas Storage 
© Low Temperature 
© Compressor Stations Gas Separations 


® Dehydration Plants ® Package Gasoline 


© Desulfurization Plants Stripping Plants 


© Distillation Units © Petrochemical Processes 


© Extraction Plants * Plant Surveys 

© Fat Splitting ® Process Plant Construction 
© Fatty Acids 

© Fatty Oil Refining 


® Fischer-Tropsch and 
Oxo Plants © Special Refining Processes 


® Recycling Plants 
® Resin Manufacturing Plants 


© Solvent Recovery 


© Fractionation © Synthetic Fuel Plants 
® Gas Cleaning Equipment © Synthetic Organic Chemicals 
© Gas Dehydration © Tonnage Oxygen Plants 


Here are some examples of complete plant units 
designed and constructed by Chemical Plants 
Division for the specific requirements in the Oil and 
Gas industry. For each of these, the customer came 
to us with a particular problem that he wished 
solved. We engineered an economical solution for 
him and built a successful plant. We welcome the 
opportunity to do the same type of work for you. 


B LAW- K Ni OX agile ee U.S.A. 


ADDRESS... EXPORT DEPARTMENT 
SECTION 2028, 342 MADISON AVENUE, NEW YORK 17, N.Y. 
Cable Address: Blawknox, N.Y. 
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oP gallant ally of democracy 


Dragons are no longer in 
fashion, but the symbol of St. 
George goes on championing 
. with 
Reynolds Lifetime Aluminum, a vital, de- 





the free people everywhere . . 


fense-building metal. 


You'll find this Reynolds trademark 
wherever aluminum is used—in aircraft 
factories, radio and electronic industries, 
in shipyards and auto assembly lines. . . 
in hundreds of instruments and machines 


on which the security of this and other 
free nations must depend in times of trial. 


And even though we are constantly in- 
creasing Reynolds production facilities, the 
present defense needs must take priority 
over commercial uses. Reynolds asks its 
civilian customers to have patience. Mean- 
while, and at all times, Reynolds Metals 
Company will gladly advise you and col- 
laborate with you on any technical prob- 
lems you have with aluminum 


Drop us a line today on your company’s letterhead. Ask for our free book 
“The ABC's of Aluminum"’. Department 46, Address below. 


REYNOLDS METALS COMPANY 


LARGEST U. S. ALUMINUM EXPORTERS 
Agents throughout the world 


EXPORT DIVISION, 19 EAST 47th STREET, NEW YORK 17,N. Y. ¢ 
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| onerers CLERK 


Lovely Cuba, much admired Pearl of the An- 
tilles, and justly famous for its sugar, rum, 
choice cigars, rumbas and sunshine, is also win- 
ming attention for its program of industrializa- 
tion. 

Typifying the vigorous progressive spirit moti- 
Vating that program is the steadily increasing 
use of Clark fork trucks and towing tractors in 
Guba’s busy factories and warehouses, and on its 
Piers and airports. 

Although Cuba imports many heavy manu- 
factured products, her manufacturing capacity is 
being steadily expanded to include more and 
more basic products-—such as brick and concrete 
items, fertilizers and foodstuffs in increasing 
variety. 

Cuiba’s needs for modern materials handling ma- 
chines are competently supplied by the Clark 
distributor in Cuba—Armando J. Valdes y Cia., 
Ingenieros Importadores, 
S.A., Fabrica 13, Luyano, 
Habana, Cuba 

To learn how your busi- 
ness, also, may profit 
thfough use of Clark ma- 
chines, consult your Clark 
distributor. 

Write for his name—to 
Clark Equipment Com- 
pany, Export Division. 


CLARK 


Importadores Sanchez Loret de Mola Luyano, 
Havana, Cuba 


Tuberias de Concreto Universal 


t 


S.A. Havana, Cuba 


ELECTRIC ano GAS POWERED 


FORK TRUCKS 


AND INDUSTRIAL TOWING TRACTORS 








CLARK EQUIPMENT COMPANY « EXPORT DIVISION 


BATTLE CREEK 73, MICHIGAN, U.S.A. 


Other Plants—Buchanan—Jackson, Mich. 


Distributors in Principal Cities Throughout the World 
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A Name You See On Precision Machine Tools Throughout The World . . . : 


PRECISION 
BORING MACHINES 


> Cue eee Soe @ eee 


DETROIT 37, MICHIGAN, U.S.A. + CABLE ADDRESS: XLO DETROIT, U.S.A. 





Machine tools, grinding spindles, 
hydraulic power units, tool 
grinders —all these and many 
more Ex-Cell-O products are con- Please send without obligation copy of 
cisely yet compietely described Ex-Cell-O General Catalog No. 27312. 
in Catalog No. 27312. Write for 

your copy. There is no cherge. 


EX-CELL-O CORPORATION 
Detroit 32, Michigan, U.S.A. 


Address__ 





City and Country 














¢ 
SHORTEST banking DISTANCE 


BETWEEN TWO POINTS 


OVERSEAS 
BRANCHES 
Exporters and importers for many years have relied upon the London 


. te p - Fronkfurt/Main 
Chase Foreign Department to facilitate their business abroad. Heidelberg 


ene ° Stuttgort 
In addition to the Chase branches and offices of representatives Tokyo 


listed at right, Chase has close relationships with leading banks — 


in all parts of the world. rweny wo P. R. 
Officers of the Chase Foreign Department “speak the language” 
of foreign trade—they understand the banking needs of im- andl 


porters and exporters and how best to serve them. —— Bolboo 
Offices of 


It pays to do business with Chase Representatives 


THE CHASE NATIONAL BANK 


OF THE CITY OF NEW YORK 


Mamber Federal Deposit Insurance Corporation 








TOUGH 





ROUGH 





INTERNATIONAL! 





Model LF-190, 157 inch wheelbase, 30,000 Ibs. gross vehicle 
weight, with Franks 87-TM unit pulling tube from well, 


The oil industry may be a tough task. 
master, but not tough enough to lick 
International stamina and performance 
on or off the road. Hauling the heaviest 
type of gear, an International Truck is a 
bargain because it’s Heavy-Duty Engi- 
neered for the job. 

Look into the facts on International's 
features: All-truck engines, exclusively 
for truck work...traditional truck tough. 
ness that has kept International a leader 
in the heavy-duty field for 20 years... 


INTERNATIONAL 


Better Living through Better Roads 


115 basic models, from the smallest pick. 
up to giant six-wheelers 

Now, for more reasons why so many 
Internationals are working on the tough 
jobs see your International Truck dis- 
tributor. 


INTERNATIONAL HARVESTER EXPORT COMPANY 


World-wide distributor of products manufactured by 
the International Harvester Company in the U.S.A. and 
by affiliated subsidiaries in Canada, the United King- 
dom, France, Germany, Sweden, Mexico and Australia. 


180 NORTH MICHIGAN AVE., CHICAGO 1, U.S.A. 


dim TRUCKS 


VV 








Change losses to profits 


CUMMINS 
DIESELS 


Save ‘fuel t Reduce repair and major overhaul expense! Save 
-a 


mioney! Whether you have gasoline- powered equipment to convert— 
t 
or new hard-working equipment to purchase—you yourself can earn 


bigger profits now and in the future with rugged, lightweight, 


high-speed Diesel power by Cummins! 


Engineering assistance FREE; also printed operating instructions in French, Spanish, or Portuguese. 





CUMMINS DIESEL EXPORT CORPORATION 
Columbus, Indiana, U.S.A.— Cable: CUMDIEX 
New York City Office: 6303 Chrysler Building © Tel. Murray Hill 9-4334 





Lightweight High-speed Diesel Engines (50- 
550 hp) for: On-highway trucks * off-highway 


trucks * buses * tractors * earthmovers * shovels cD P ° 
cranes * industrial locomotives * air compres- e Diesel power by 


sors * logging yarders and loaders * drilling = “ v — CUMMINS 


rigs * centrifugal pumps * generator sets and 
power units * work boats and pleasure craft. Trademark Reg. U. S. Pat. Off. 
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INDEX OR TOOTH ae 
SPACING HEAD 1.C.8. Tan STOCK 
Al : # @ 
ce ‘ 


INDICATOR ARM 
ASSEMBLY 


CARRIAGE 


MASTER LEAD - . 
CYLiInoER y . HAND WHEEL 


SPUR AMD WEL ICAL 
Cae SPEcimisTS 


OmGIMTORS Of SOTART ByTINS 
ame (LUPTOW TOOTH roam 


(Z 


MASTER CYLINDER 
FOLLOWER ARM 


LOCATE AND EVALUATE GEAR ERRORS 


GUICKTY 3d ACCURATELY 


Errors in each of the several gear characteristics can be quickly analyzed and 
evaluated on the Red Ring Universal Gear Checker. 

This instrument with 5 interchangeable heads indicates errors in tooth size, 
spacing, helix angle, lead, eccentricity, parallelism and wobble. This Checker is 
rugged enough for the production shop—sensitive enough for the gear laboratory 
—simple enough for the average shop man to use effectively. No special skill is 
required —ideal for the rapid inspection of mass-produced gears. 

For more detailed information and specifications ask for Bulletin C-51-6. 


NATIONAL BROACH & MACHINE CO. 


$600 ST. JEAN ee DETROIT 13, MICHIGAN 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Into the fiercely blazing heat of 1.650 degrees Centigrade goes a carefully controlled 
formula of scientifically selected ingredients , .. out come millions of fine fibers —a mass 
of fleecy resilient “wool”, non-combustible because everything combustible is burnt out. 
Bonded with a thermosetting resin and compressed into semi-rigid or 

rigid shapes, the fibers form Fiberglas* PF Insulation — 

the ideal thermal and sound insulation material for industry! 
For cold-storage vaults, refrigerators, ranges, boilers, tanks, vehicles, ovens — Fiberglas 
PF Insulation provides this unique combination: high insulating efficiency, excellent 
sound absorption properties, fire safety and light weight 


It is exceptionally resilient . . . won't slip or settle under shock or vibration 
it can be easily cut with a knife to intricate forms and shapes 
It's non-corrosive, resistant to moisture, and will not sustain fungus or vermin 


Processed with a small percentage of plastic binder, it withstands temperatures from 
sub-zero to 232.22 degrees Centigrade 


® Prolonged accelerated weathering tests indicate a life for the fibers equivalent to more than 
150 years of normal weathering 
FIBERGLAS solves insulating and sound-proofing problems — easily, economically. 
It will pay you to get in touch with our representatives in your territory or write direct to us. 
*T.M. Reg US. Pat Off 


WRENS yRNIN 
. 
k . . . 

IB ERGLAS 1S IN YOUR LIFE ror coop! 


OWENS-CORNING FIBERGLASS CORPORATION @ EXPORT DIVISION © 16 EAST S6TH ST © NEW YORK 22 U.S.A 
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_PRINT THE WEIGHT 


eee Sfop costly human errors! 


Use Toledo Printweigh Scales to stop human errors in 
reading, remembering and recording your weights... 
assuring that the accurate indication of the Toledo dial 
reaches your accounting records without human error. 
Control your costs with Printweigh in receiving, 
stockrooms, batching, shipping and other operations 
in all plants today. Wide selection of types and capaci- 
ties. We will be glad to send details on Printweigh 
Scales ... write for catalog D-10. Toledo Scale Co., 
Toledo 1, Ohio, U. S. A. 


Sales and Service in 
50 Countries 


TOLEDO Headquarters “a SCALES 
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GENERAL Morors 


The World s Greatest roducers of Diesel P. ower 
86,202,717 (thru August 1952) 
Industrial Diesel Generator Units of 350 to 1000 kw out- 
put are operating in 22 countries, in isolated locations and 
in cities, at elevations up to 15,000 ft., in parallel with engine 
and turbine driven generators of all sizes and types. 


* ay 


Two 1000 KW GM Diesel units generating power DIESEL 


for a mine in Bolivia at 12,000 ft. elevation. 


POWER 


Freedom From Power Limitations Pays Dividends! 





For Information Address GENERAL MOTORS at . . . 


ARGENTINA Buenos Aires 
oo OO eee Melbourne 
BELGIUM . : .. Antwerp 
BRAZIL ... Sao Paulo 
DENMAREK .. Copenhagen N. 
EGYPT .. Alexandria 
ENGLAND ....London, 8. W. 1 
FRANCE 


eae Bombay, No. 1 


NEW ZEALAND. 


PORTUGAL Lisbon 
SOUTH AFRICA...Port Elizabeth 
SPAR cccce .. Barcelona 
SWEDEN .. . Stockholm 20 
SWITZERLAND ..».Bienne 
URUGUAY .. Montevideo 


Caracas 


NEW YORK 19, NEW YORK, U.S.A. 
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Saving Time for Top Executives —The World Over 


Lighten executive loads—including your own! How? By focussing the 
specialized help of EBAsco engineers, constructors and business consultants 
on your most troublesome, time-consuming business problems. EsBasco helps 
solve such problems efficiently and economically . . . without adding permanently 
to company payrolls or disturbing existing company relationships. 


Perhaps yours is a sales and marketing problem. Esasco has planned many 
such programs in a wide variety of fields. EBasco has developed insurance and 
pension plans; handled appraisals; planned and built over 
one billion dollars worth of new plants; solved financing and 
production problems; planned effective personnel programs. (Eis0. 7 
Esasco has been serving business and industry throughout ane et” 
the world for nearly 50 years. Epasco will do all or any part Agereisss Office 
ef a job, for companies large and small. Budget Modersieape 

Business Purchasing 
Studies Rates & 
Consulting — Pricing 
. Engineering 
For more complete R ch 
details about the many £ BASCO SERVICES — ae 6 
Ebasco services available INCORPORATED caine Sales & 
to you, write for the book- Financial = Marketing 


‘The Inside Story m A industrial Systems & 
a.) ye Hele Add y of New York . CuicaGo . WasuinaTon, D.C, ——- oo 
Ebasco Services Incorpora- inspection 1 

ted, Dept D, Two Rector Sacco Feamwotk St Hoge dene & Expediting re 


Street, New York 6, N. Y. Insurance. 


com, 
44 Pre 
~ 


Traffic 


anywhere i € Pensions & Washington 
Safety Office 
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Type 430 ENDURO has stood up well in nhl 
tectural applications such as elevator doors, 
stair rails, decorative panels, other uses. 





Large tonnages of Type 430 ENDURO have 
been used for kitchen utensils of all types— 
commercial and domestic. 


x * * 


REPUBLIC STEEL PRODUCTS include: Alloy, Carbon and 
Enduro® Stainless Steels: Rust-resisting Toncan® Iron: Cold 
Finished Steels: Bars, Shapes, Sheets, Strip, Stee! Roofing and 
Siding, Electrica! Steels, Electro-Plated Sheets: Merchant Pipe, 
Line Pipe. Casing and Tubing for the gas and oi! industry, 
Boiler and Heat Exchanger Tubes, Mechanica! Tubing, Conduit; 
Tin PlategTerne Pilate: Bolts, Nuts and Rivets: Wire Rods, Wire, 
Nails andWtaples, Fence and Fence Posts: Drainage Products: 
Stee! Building Products: Fabricated Stee! Prodacts—Sheiving. 
Steel Cabinets for Kitchens, Storage Bins, Office Furniture, 

ers, Stee! Containers. *Reg. U.S. Pat. Off. 


REPRESENTATIVES IM PRINCIPAL CITIES OF THE WORLD 
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Much kitchen and food serving equipment 
made of Type 430 ENDURO Stainless Steel 
25 years ago still is in good condition. 


dire 


TYPE 430 
STAINLESS STEEL 


Republic ENDURO Type 430 Stainless Steel 
has been in continuous and successful use for 
more than 25 years ina broad variety of appli- 
cations. In fact, the first stainless steels com- 
mercially produced were of this type. 


Now Republic—world leader in the produc- 
tion of alloy, stainless and heat-resisting steels 
—has developed further refinements and modi- 
fications of Type 430 ENDURO. From the 
standpoint of fabricating and corrosion 
resistant qualities, it is very suitable for many 
varied applications in which stainless steel 
qualities are desired 


Its corrosion-resistance is exceptionally good. 
It offers high resistance to scaling and oxida- 
tion at elevated temperatures. It can be welded 
by most usual methods. It can readily be buffed 
and polished. It is easy to clean and to keep 
clean. 


Today, Type 430 ENDURO, or suine modifi- 
cation thereof, can be your most practical 
solution to problems created by necessary 
restrictions on nickel. 


KHOWN THE WORLD OVER FOR GUALITY STERLS 


‘Republic Steel 


Corporation 


Expert Depertment 
Chryster Seliding + New York 17, M. ¥., U.8. a, 
Che Dhdress: “TOMAR” + Ganerd Offices: Govehend |, Ghin 

















Three-zone 
temperature 


control 


the W-S 16 OUNCE HORIZONTAL MOLDING MACHINE 


Experience has shown that the day-to-day shirt-sleeve jobs are done most economically 
on the intermediate size machines—notably the famous W-S 16 ounce Injection Molder. 
There’s more than size, however, behind the outstanding preference for this model. 
Consider, for example, a single machine in which all these features are offered: * 

@ Extra long heating cylinder for increased plasticizing efficiency . .. COMPARE! 

@ Three-zone temperature control . . . COMPARE! 

@ Replaceable bronze bushings in cylinder and moving platens . .. COMPARE! 

@ Faster cycles with dual pressure controls . . . COMPARE! 

@ Hydraulic and electric safety controls . .. COMPARE! 

@ Special pumping unit . .. COMPARE! 

@ Remote control panel . .. COMPARE! 

If your profits are coming in something less than the full measure, it will pay you hand- 


somely to investigate this profit-booster NOW. Write for detailed information. ne 
9-M-44 


WATSOW-STILLMAN 0. cnn one 


Roselle, New Jersey, U.S.A. 
W-S MAKES MORE TYPES AND SIZES OF HYDRAULIC MACHINERY THAN ANY OTHER COMPANY 


ESTABLISHED 1848 


McGraw-Hill DIGEST—December, 1952 





.--for greatest dependability 


THE BEST DIESELS FOR EVERY at lowest power cost 
HEAVY DUTY REQUIREMENT 
-NI TE ] FE 1eEC6e re ‘*‘Pe rim: ‘e 
STATIONARY DIESELS AND , ENTI RPRISE Diesels are ‘‘l erformance 
GENERATOR SETS ue Proved” in virtually all types of continuous, 
4 a fa heavy-duty power applications. Select from a 
Kua wide range of diesel, dual-fuel, or heavy-fuel 

\ . 


burning types, normally aspirated or turbo- 








Utility piant, municipal power, charged. Built in 3, 4, 6 and 8 cylinder models 

sewage disposal, pipeline pump- from 68 to 2056 HP—generator sets to 1402 

ing, industrial uses. KW. Write Enterprise Engine & Machinery 

MARINE PROPULSION AND Co., Export Dept.: 18th & Florida Sts., San 

AUXILIARY SERVICE Francisco 10, California, U.S.A.; or Cable: 
ENTERFOUND. 





— 


Tugs, towboats, fishing craft, tank- 
ers, intercoastal cargos, and other 
craft—large and small. 


DEPENDA-BLE 


Diesels 








A Subsidiary of General Metals Corporation 





Season's Greetings from the Cirele W 
The 110,000 men and women of Westinghouse join in 
wishing you and yours a prosperous and happy holiday 


season... and promise that in the year ahead they will 
strive—as in the past—to supply you with products of 
quality and dependability, proudly bearing out their slogan 
You can be SURE... if it's Westinghouse 
Westinghouse Electric international Company, 40 Wall Street, New York 5, U.S.A 
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